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normally referred to as menus, i.e. a list from which you make your
SPREADSHEET GUIDE = PART TWO selection

z When you are typing commands, if you make a mistake, just press
COmp|efe TUTORIAL GU|de the © 'Ykey and VOqui“ go back to the stage before your error. If
you want to abandon the sequence entirely press the key and
The following tutorial chapters work up from the most basic things you will be returned to the previous menu. No harm will be done
you will need to know to start using the spreadsheet to some very
advanced topics. As well as explaining the use of many of the The numbers that you now see running down the screen are the
commands that are covered in the complete command reference worksheet line numbers and the A..F above them are the worksheet
it also, by example. shows some uses to which the spreadsheet can column letters. The columns across and the rows down have
be put. divided the sheet into a grid. Each individual unit of this grid is
called a CELL
TufOI’IOI I = BOS|C TeChnlques The cell cursor is shown as a cell printed in inverse text (currently
the top cell in column A). This cell cursor marks the currently active
Crecltin a workshee' C:E"H \.\;’l"»lCh is where many of the commands you type in will take
effec

This is the picture you will have on your screen after first starting the
Notebook spreadsheet if you select the Start a new worksheet
option

Each cell has a name, or co-ordinate reference, which you get by
combining the column letter and the line number. At the moment
the cursor is in column A and line 1 so the co-ordinate reference is
Hake sheet. Restort. Copy. Insert. Which Files, Demos, Auto., Quit 25.5 Al. As this is the active cell you will see this co-ordinate displayed

= — T at the top left of the screen. The "Gen" below this tells you that the
MW NC200 - oot - o . 200 cell has a General format. This means that any number entered into
Notebook ¢ $5 Copy a ‘ e ARILTN pest it will be displayed in a general format - rather like you might see

in a scientific calculator

The active cell is the cell that is ready for you to enter data into it

To get started as quickly as possible we will leave a description of Try this now by pressing the " .| key which signals to the spreadsheet
building a sheet from scratch until later in the manual. For the time that you want to type in some information. Type a few figures
being just press ™) to select the Make sheet option. When you press followed by [~ and you will see your data appear in the active
~ a blank sheet with 10 columns and 200 lines will be defined. This cell ir_1 fact, if you want to enter numbers you don’'t even need to
is made up of cells that are 12 characters wide and have their ftype U".) to start entry. Just start to type a number and the
format type set to General spreadsheet will automatically switch into entry mode. However,
. when you want to enter functions and formulae, you must start the
You will notice that it was only necessary to type followed by entry with
-1 to use the Make sheet option. You did not have to type the
whole "Make sheet® command. The single key-stroke sequence Try moving the cell cursor about using the arow keys and entering
used by the spreadsheet to symbolise each of the available data into other cells. If you have had enough for one session use
commands should be extremely convenient to use but you must the 2 or Quit options to leave the spreadsheet. Either press the
remember not to try type in the commands in full or some " key or type [”_| to select the Quit command. They have the

unexpected effects or error messages may appear. A similar form same effect
of prompting is used in a lot of computer program. They are
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Tutorial Il - Inserting and Deleting
Rows and Columns

Now that you have had your first experience at using the sheet it is
time to look more closely at the commands used for creating, and
deleting parts of, a spreadsheet

aate will have its own de

To get started quickly in the first tutorial we just used the Make sheet
command which made a blank sheet of predetermined size and
type. As an alternative you could have started from scratch using
the Insert command to build up columns and lines of whatever size
and type you desired.

afault fo

e extra

So far you only have a single cell so next fry entering so

fines with 15 <= for Insert 15 Lines. You are then asked for a
Having defined a sheet of a certain size it is also important to be destination
able to remove unwanted parts of the grid. For this we use the Zap a L
command Gen End. Up. Down, Left. Right., orrous, J 13

The Insert and delete (Zap) commands act on rows or columns,
either one at a time or in groups. If you still have a worksheet on
screen from the previous section, clear anything you have done so

far with I©_1* §=1".J-1] j.e. ‘Zap All'. Note that the spreadsheet As well as asking WHAT you want o add to the grid the spreadsheet
asks for confirmation before proceeding with this possibly disastrous also needs to know WHERE you want to put it so it prompted you
command. You will return to the opening screen of the for the Destination of the inserted lines.

spreadsheet

2 L= when askeqd 101

if yvou had already left the spreadsheet then select the Start a o he cursorn Yo
new Worksheet option. This time, instead of using =) we will see vl ists is
how a sheet may be built up from scratch the cursor ou ! 3
there will be more possibie options and you can insert ne
By choosing to build a worksheet in this way you have complete the middle of the ones already defined. For now just type |
control over exactly how many columns and rows there are, how will put the new iines above the cumrent cell
wide the columns are, what type of data they should contain and At
exactly how it should be displayed. . ABCEFGI JIHOPOSTYMAZ 44,

Now type [' «I° 110 for 'Insert Column of width 10"

By inserting columns and rows in this way you can
worksheet up to o possibie maximum of 52 columns and as
The actual limitation on size will be dependent on the amount of
free memory available in your Notebook. The spreadsheet is
designed to use absolutely the minimum memaory and so only those
cells which are occupied with data use any memory at ali. You can

When you press [~ you are then asked to give a default format
for the column:
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therefore start with as big a sheet as you like and fill in the detail The following were explained in the Getting Started part of this
later. If you have used other spreadsheets you will appreciate the guide and are repeated here for your convenience:
difference. .

. u, cursor up

You can use the [© | key for Zap command to reduce the sheet by )
column, by line or as a whole (i.e. a clean start) with the ALL option. (i, ot~z cursor down

You will get more information about these later. S
0 e, LB dea cursor left

Now type the following command ' =/3° Jal=21" 1=2]2" 1] This )
will insert 3 columns with a width of 8 characters each to be placed =] R 3D cursor right

c?_ the end (j.e. to the righﬁ of the current sheet. All the new cells 1 or - Move up a page
will have a format of 2 decimal piaces
Bl DI ¢ . Nilor+ Move down a page
2ec GLIMNOPOSTYMRZ | +-4/) ('t S
el : 2 ( 5| jump to left edge on current line
= jump to right edge on current line
I K jump to top cell in current column
" =T jump to bottom cell in current column
Moving around the sheet
S jump to cell at top left of defined
Try moving the cell cursor around the sheet you have created by worksheet
typing 't for down. Note that the active cell co-ordinate at the ‘ )
top changes as the cursor moves down. Move the cursor back up - jump to cell at bottom right of defined
again with L1 for up worksheet.
The arrow keys are probably the most natural keys to use to move If you have to move the cursor to a specific cell you may find it
the cursor but you will find that [V .I° I' s[" ] can also be used to easiest to use the Jump command. This command goes directly to
go Up. Down, Left and Right. These options exist so that you can the co-ordinate that you specify. Type [".) and you will see:

use the direction movement keys in macros. This is described later.

16 ¢
grd, Begin, End, Up, Doun. Left, Right 32512

Alternatively, if you prefer to use direction movement keys laid out Autc,

in a diamond shaped cluster you can use the [* I* 1" 1" | keys -
pressing them with I. The positioning of these keys corresponds
fo the direction they move in

The "crd" in this prompt means that you can specify a co-ordinate
as the destination for the jump. Type bl to move to the cell at
the bottom right of the sheet. If you just received the message "No
such column' this is because you fyped Jdé. rather than JD6 -
remember that the first 26 columns are labelled with the upper case
letters so you must use D, not d.
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There are six other possible jump destinations - Begin and End. Columns are added to the right of the sheet, lines are added to
which refer to long jumps to the very beginning (top left) and very the bottom
end (boftom right) of your worksheet. Right and Left go to the very : . ak
end and beginning of the current line and Up and Down go to the When inserting a line or column. fhe cursor is positioned in the new
top or bottom of the current column. Some of the [ ] and [~ line or column ready for the insertion of data.
+ arrow key commands actually call these forms of the Jump
command and you may find it easier to use those but the Jump More on Enlering Data

command has the advantage that it always reminds you what the

possible jumps are Clear ony numbers you have entered so far by typing

{1 -1] This uses a new command, Biank, to clear data

Now use [ .J* 1< to move the cursor to column A, line 1 (that i, from occupied cells but leave the empty cells behind. This is similar
cell A1) and press [ .} to start entering a number. Type 37. when to the Zap command except that Zap o!sqrrremo_ves the empty
you hit [=) you will see the number you entered displayed in the cells. If the cursor isn't there already, type [ J° <] to jump to the
active cell. Now move the cursor right into one of the three columns beginning of the sheet (cell AT).

that were created with a format set to 2 decimal places. Enter the
same number in one of these. Once again you see the number
displayed but there will be 2 places after the decimal point shown
in the cell. This is because columns B to D have their display format Ao ) 1016
set to two decimal places. Notice that the status information at the Gen |Enter rusber or expression
start of the second display line says "2Dec”. In column A it was "Gen’
which shows that it has a general display format.

As you have seen, when you fype . the screen will change to
show this prompt

A note on destinations

When using Insert you will notice that columns can be inserted on This is called entry mode and as you have already seen, the
either side of the current column using either the left or right arrow spreadsheet is now ready to accept some form of data. This can
keys. Other options are at the beginning and end of the sheet. gither be text, a number or an expression. These are the three types
When you are inserting any lines or columns you will be prompted of entry that are possible. The possibilities open to you are
with this range of options for the Destination: determined by the broad choice of format type you have made,

i.e. between a format suitable for text or one suitable for numbers.
End, Up, Down, Left, Right, arrows, Jump, ./ \

You can use > instead of . to start entering data if you prefer. The
two are exactly equivalent. There are other keys that can be used
to start data entry that are described in Tutorial lll.

Of these options UDLR, arrows and J all serve to move the current
cursor position to the point where you want the new line/column
to be inserted. When you have the cursor positioned where you
want it in the sheet use the (=] key to make the insertion. The amount of data that can be entered into a cell is limited by

) . n the width of the Entry line - 67 characters.
A new column will be inserted to the left of the column containing

the cursor when (= is pressed. A new line will be inserted above The worksheet we have defined so far has only used formats
the line containing the cursor when [ is pressed. suitable for numeric data - General and 2 decimal places. The
prompt you receive will reflect this. Try it now, enfer a number 2.3
and press [~ ], If you make a mistake, press the ""*| key and the cue
will backspace removing the last character you typed. Your screen
will look like this:

End is a special command that simply tells the spreadsheet to tack
on a new line or column at the End borders of the current sheet i.e.
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(2,3) Di6 ¢
Gen | RBLEFGLIMNOPOSTVHKZ!+=1/2. (" aties %498

Note that the contents line ot the top now has your entry enclosed
in parentheses - (2.3). The brackets are an indication that the entry
is @ number or expression. You will see later that if it had been an
expression the contents line would show exactly what you hod
typed but the worksheet display would only show the calculated
result

Note also that the memory, shown by the figure at the end of the
second display line, has gone down a litlle

You are next going to see the power of the spreadsheet. Move the
cell cursor down with the L1 key and press U .) ogain. This time
enter 2+al1l— which is an expression meaning 2 plus the current
value at co-ordinate Al’. Remember to type the A in upper case.,
You will now see:

A2 [(2+A1)
Gen | RBCEFGIMNOPASTVMXZ!4+-\/3, (' #t4e+

Note that the RESULT has been calculated and shown in the display.

Go back to Al, select entry mode again and enter a new value of
3.7. When you press |- you will note that A2 changes at the same
time. You have managed to enter an expression that uses a value
from another cell and this expression works, however, you change
that cell value. The same principle can be extended to operate
over the most complex of worksheets and formuloe

Note that although the sheet display shows the RESULTS of the
formula you enter, the contents line still shows the expression that
you entered in the brackets. Move the cursor back to A2 and
notice that although the cell in the worksheet is displaying 5.7, the
contents line shows (2+A1)
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B2 |(2:B1)
Gen | RBCEFGIJMNOPRSTVIKZ!+=\/7, (7 %tets

Go back fo Al using the [+ key for left and the ['f key for up. Type
[7.) and you will see this:

EIb ¢
32483

Huto,

al
Txtls) Enter chorocters

This time you are asked to enter characters becaouse the cell has a
text, rather than numeric, format. You may have noticed that the
start of the second line in the status area of the screen is now
showing TxtL which reminds you that the column’s default format is
Text Left justified.

The Entry Line will display a marker (the vertical line just above the
column B label) that reminds you of the current display width for
the cell, but this can be exceeded - the actuai amount of data
that can be entered is only limited by the width of the Entry line.

Make sure Caps Lock is switched off then enter some text, type
First numberl— . You should see:

At |First Nusber 303
TN:E(% RBCEFGITHNOPRETVHKZ ! +-1/5 (" ahies
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Note also how easy it is to alter an existing cell entry by just typing
in a new value.

One thing you may find useful is that if you use the arrow keys to
move the cursor while in the process of entering text or expressions
then it will finish off that entry and move the cursor to the cell in the
direction you have specified. This cell will be set up ready for you
to make your next entry. The cell format will be set up to be exactly
the same as the previous entry.

The use of arrows in this way can save much time with long lists as
the one key stroke is equivalent to [, cursor movement and [~ .|
for entry. Obviously the (1" _I"” | keys cannot be used in this
case since the spreadsheet cannot tell whether or not you are
intending to enter some text, a cell reference or a function name.

You can, however, use [ 1[* 1" 1f* ] if you prefer.

By changing a single value a huge number of other cells that are
dependent on it will all change at the same time. In this way the
Notebook spreadsheet gives you the power to test the effect of
different values on an answer and so do ‘What if?* assessments of
a situation

Entering Text

Now you are going to create another column and insert some text
instead of a number. With the cursor sfill in column A, type
[ ol J20(=2 120 T JJ ). Some of these commands we have met
before. The TL command is the default format for the column we
have created. T stands for Text which tells the spreadsheet what
type of information to expect. L stands for Left justified which just
means print the text from the left hand edge of the active cell.

Column A is now set up for you to put in the text. Note that the
original column has been shifted to the right and labelled B. This
again shows how easy it is to alter the dimensions of your worksheet
grid at any time.

Before you go any further, use the =) key to move the cursor to
location B2 which contains the expression we have already typed
in. If you look at the top line of the screen you will see that the Al
which you have typed in has now changed to Bl to keep track of
the effect of entering another column. You can rest assured that
your expression will still work the way you intended it to.

269

Now look at this list to remind yourself of some of the features you
have seen so far.

Ma)

is used from the opening screen to quickly
make a blank sheet.

el is used to insert columns and lines. You have
to say how wide any new columns will be
and what type of format they should have.

o) or (1] moves the cell cursor up.
Jor (i) moves the cell cursor down.
[ or (&= moves the cell cursor left.

lor (=] moves the cell cursor right
") is used to jump to a particular cell.

. allows you to enter a number,
exprassion or text.

=) is used to accept and complete
a command.

press this key to abandon the current
operation, without harm.

td use this key to backspace and correct
mistakes while entering data or commands.

Al.A2 are cell co-ordinates and may be used if
they are numbers in an expression.

You have now tried both expression entry and text entry. The choice
of whether text or number is to be entered depends on what format
the cell was given when it was created.

You have also seen that the same number entered into cells with
different formats is displayed differently.
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H - Text data can NOT be entered into a cell that has been set up with
TU'O"Q' I" a numeric format.
More advanced iQChn’ques It is possible to use the EDIT command (described later) to change
data to the wrong format but you will find that the error will be
Understanding the difference pointed out to you as soon as you leave the Edit mode. Pressing
between text and numbers the 7] key will return you to edit mode to correct your mistakes.

Data can be assigned to an incorrectly formatted cell if it has been
loaded in from a stored file onto an existing sheet. However, any
aftempt at performing a calculation on the data will throw up the
error.

You will have seen already that the data that has been entered
can be displayed in a variety of different ways, as defined by the
current format.

There are about a dozen built in formats that can be used but they .

divide into two broad types, some relating to text and some relating Usmg RCII'IQGS

to numeric data. It is possible to switch formats as long as the cell . .

X ; b ) Certain of the Notebook spreadsheet’'s built in functions and
is empty (using the Format command) or the data within a given expressions work on a specified range or column of the data. For

gg:fmigz d)c onform to the new type (using the New Format example to AVERAGE some of the data you would specify the

range thus
For example you can switch a number between Integer format, AVERAGE (B1...B10)
which only displays the whole number part of a value, to a Financial
format, which displays data correct to two decimal places. It does When you type this in you only actually type a single . and it is
not make sense to try and switch Text to an Integer format for automatically expanded to . . .. Any blank cells are ignored in the
example and the spreadsheet will catch any attempt to do so above calculation. This saves you from having to create
during the entry process. Although you might think that it should be unnecessarily complicated expressions in order to encompass all of
possible to switch a number or expression to a text format this is not the data required. However, if an occupied, text format cell is
possible. included in the range you will see the error Text reference in
Text data cannot be processed to a numeric value; you could enter an expression.
a mathematical expression into a a cell that is expecting text data . i i
but you would nofpget a numerical answer. Thif:eis ungimpoﬁont Formats: Changing the way the data is dlsmayed
distinction for you to grasp. If for example you enter 23+23 into a You will remember that the format does not affect the actual data
numerical cell the spreadsheet will realise that it is expected to work value that a cell holds, just the way it is displayed on screen. You
out the answer and display 46. Entering exactly the same thing into can therefore change a numeric cell from decimal format to
a text cell will simply cause "23+23" to be displayed in the cell. Integer and back again without losing any precision of the data.

Whilst you are moving around the sheet the contents line at the top
of the screen will always show the data or expression of the current
cell exactly as it was originally entered, regardless of the current

Text is used for headings. explanatory labels or for information in a
database such as names and addresses. The Notebook
spreadsheet assumes that you may want to enter numbers and

formulae into these cells os part of an explanation of the format.
surrounding sheet so no afttempt is made to calculate using these So far you have only seen the General and 2 decimal place format
values. in expressions and TL (Text Left justified) for text.
272 273

If you are still unclear about what is meant by changing the type of the current cell using a 3 or 4 letter code as described in the list
ot display format, consider this example. If you have a number such of formats above.
g%(zx;hc? !QeE?re several ways you could wiite it down such as 2. 2.0, There is also a format choice of Cariage Return that can be

D assigned fo individual Cells or ranges. This is a special format used
All are perfectly valid but not all are as you would want for to control prinfout in such a way that udt_:!ress labels can be
presentation in a report, or for immediate legibility. If it was referring produced. No data can actually be entered in cells that have this
to a whole number of items you would want 2, If it was the amount format. When printed, cells with this format cause a new line to be
of money you would want 2.00. If it was a laboratory test result you started on the printer.
mcy want 1o lnfer a precision fo the nearsst 0.1 by uaing 2.0. If you use Insert to create new columns you are asked to give the
Just in case you don’'t know 0.2E1 is known as “exponential® or cells you are creating a default column format type. If you select
*scientific” notation and means 0.2 x 10", This is just another way of any of the numeric formats then subsequent use of . fo enter
entering and displaying numbers. This is often used when data will ask you fo enter a number or mathematical expression. If,
representing particularly big or small numbers. It is far easier to work on the other hand, the cells were created with a default column
with 0.3825E 14 than 38250000000000 ! text format then using [ .J will ask you to enter characters.
You can produce any of the above layouts using the various The (. command starts data input using the current default
formats available with the Notebook spreadsheet. The full list of column format. However, you may wish to over-ride this for entering
available numerical format types is: just single pieces of data. There are several ways to do this,
Gen General, rather like a scientific calculator if you start data entry by typing the " (Format) command you will

first be asked the exact format to be used for that particular cell

#Fin Finance, balance sheet format and will then be invited to enter the comresponding data.

(# is number of places to shift by)
If, instead of . you start data entry by typing ( this always means
#Dec Decimal places specified that you want to enter a number/expression. rather than a piece
(#is number of places to be displayed) of text, even if the cell was created with a text format. In this case
o difl " you are not asked to specify the exact format to be used. Instead,
#Exp  Exponent sc'e’f“'f'c poranon the Default Global Numeric Format is used. When you first start the
(#is number of significant figures) spreadsheet this is set to be General format. You can use the NG
Int Integer, nearest whole number (New Global format) command to change the default global
format. This is explained later.
Plot Plot format, horizontal bar graph
If, on the other hand, you start data entry by typing a quote
Text formats can be: character (either + or ") the spreadsheet will assume you want to
enter a piece of text even if the current cell was initially created to

Tt tendt |t purkflad have a numeric format. This uses the Default Global Text Format

TxXtR text right justified which is initially set to Text Left justified.

Head heading You may also change the default format used in a column when
the [”.) command is used. This is done with the ND (New Default

Careful use of the format options can help to produce some quite format) command. If some cells are already occupied and have

sophisticated printouts. Notice that as you move around the sheet associated formats they will not change but any data subsequently

the start of the second display line always shows the format type
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entered info blank cells in the column using will take on the

newly set default column format

More on Numeric formats

You can now experiment with some different formats. Go to cell A2

(which is in a column with Text Left format) and type L
which means ‘'make this cell General Format and start data entry’
A2 I

TxtL jEnter number or expression

Because you have chosen a numeric format the type of prompt
you will receive will reflect this i.e. Enter number or expression

Type 2.312(

HZ

FECEFCLIMNOPOSTVIZ 4=/ . £ Wt b b

You will see that your value of 2.312 is displayed just as you typed
it in

The ' | for Format command should only be used on cells where
you wish to change both the format and the data contained. It is
Qiso possible to change just the format of an existing entry without
having to re-enter the data. Without moving the cell cursor type
the foliowing and watch the changes

Type ["..I" 4" -] for ‘New Format to be 4 places Decimal

E;LTHNUPDSTW}]E [4=40 B4

276

come from the default column format if you use the .| command
The default column format is that which you specified when the
column was inserted or when you used the ND command, Entered
data may take on the glebal numeric or global text format if you
start entry of the data with ( or " respectively

Because a format is associated with o piece of data rather than a
cell you cannot use the NF (New Format) command on a cell that
has not yet had a piece of data entered into it. You also find that
if you move or copy data the data takes its format with it to the
new location

Text Formats

There are two normal types of text display. Justified in the column
width is the first type. This has two subdivisions - you can specify that
you want the text fo be left justified (it hugs the left hand side of
the column) or right justified (it hugs the right hand side of the
column).

The second type of text entry is Heading. This type will overwrite the
column(s) to the right if there is not enough space to display all of
the information in the single cell. As the name suggests this is most
useful when entering explanatory titles or headings that you want
to be displayed regardless of any changes in the various column
widths on screen

The entry in cell Al, First Number, is currently shown in text left
justified format as this is the default format of column A, Move the
cursor to cell Al then type [“.0°7 7 " Y= which stands for ‘New
Format Text Right justified” to see the effect of changing the format
to right justification without losing the data.

B! |First Number
TxtR | RBCEFGIJMNOPOSTWMAZ!+=\/). (' %ties

Next !
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Type ("t Jol” {— for "New Format, no shifted places, Financial’

The Financial format always shows 2 decimal places and will put
commas into the numbers as they get larger. Negatives will be
enclosed in brackets. You can have a financial value shifted
(usually by 3 or 6 places) when you want thousands or millions, etc
to be shown in a small number of digits

Type ! -] for "New Format Integer’

(2.312)
Int | RBCEFGIJHNOPQSTWMRZ 4=\, (' #ties

Now try (“..[" 6" =] ‘New Format & significant figures Exponent
notation
(2

[(2.312)
| RBCEFGLINNOPESTIOG |41/,

It is important to remember that however you display a value there
is no change in the way the number is stored by the spreadsheet
Formatting does not change the value that you have entered or
calculated, just how it is laid out on the screen or printed on paper.
The contents line at the top of the screen always shows what is
actually held in the cell

Note that cells themselves do not have a partficular format, it is only
once a piece of data is entered that it has a display format
associated and stored with it. It may get this format either because
you specifically ask for it using the Format command or it may

277

Before investigating Heading format you are going to change the
column width, Type " 4 |~ which stands for 'New Width 4’

at First Huaber
TutR | ABCEFCIJMNOPOSTVHNZ!+-\/), [ aties

You should note that only the start of the word “first” can be
displayed in the available space now that we have made the
column much narrower. The whole entry is still there in the worksheet
memaory as you can see by looking at the contents line at the top

If you type -~ for 'New Format Heading” you will see

Rt |First Humber
Heod | ABCEFGITMNOPOSTVIDZ!+-\/). 1 mhies
Hext

The whole of First Number Is Ogain displayed and part of it
overwrites cell B2

You have learnt that data falls into two broad subdivisions, text and
numeric. We have then looked at some of the format subdivisions
within those two types that control the way the data is displayed
on screen

You have seen that it is only what is displayed that changes. The
same vaiue that you originally entered is always stored and used in
calculations - however you choose to display the result

You have seen that when entering data into a cell one of several
different formats may be used. The column format (set when the
column was created) is used if you start data input with 7). A
specific format of your choice is used if you start data input with
the . command. A global numeric format is used if you start data
input with ( and a global text format is used if you start data input
with * or »
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Tutorial IV

More on changing column widths and formats

You have already used the New command several times to change
the column width and to change the format of an entry. It can also
be used to change the default column format. The default column
format is the format that will always be used in your current column
if you do not declare a particular one before each entry. You enter
data using this type of format by starting with the [* . command.

The last item that may be changed is the global format. Despite
the singular name this is a pre-set pair of formats, one for text and
the other for numeric values, that may be used anywhere on your
worksheet and which are quicker to call up than by explicitly stating
which format type you require - they are time saving devices. You
can call these formats instantly by using the ( command for
numerical expressions and the * or " command for text. At start-up
these formats are set to General for numerical expressions and Text
Left Justified.

If the vast majority of your worksheet is likely to use one format then
it will be worth your while redefining the Global formats.

If you type ["..[" | and then a numeric format you will change the
default global numeric format, while, if you type (“..I° ] followed
by one of the three text formats you will set the default global text
format. So the same NG command may be used to set two
different global default formats.

The complete set of New commands is:

Nw# New column width
(# is number of spaces to set width to)
NF New format for a cell already containing data
ND New default column format
NG New global format

You haven't seen the Global format in o;l)erotion yet and so here
are a couple of examples. Type [© 1* I {". ] to clear any sheet
you have loaded, alternatively, start the spreadsheet with the “start
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Editing

We have seen already how easy it is to replace the contents of a
cell with something different.

For most operations you will find that this is the most convenient
method to use for making changes. However, sometimes you may
wish to make only minor modifications to an existing entry and for
long and complex expressions it would be more convenient just to
edit the existing information.

If you decide to change an entry without re-entering it you use the
spreadsheet’s cell editing commands. You just position the cell
cursor on the cell you would like to change and type I 1. The
current contents of the cell as you originally entered it are
displayed on the entry line and you can then amend it as necessary
and press |~ when finished.

While editing you can type new characters which will be inserted
before the cue. You can move the cue along the existing line using
the [+ and (=) keys. Existing characters can be deleted using
either of the [~ or “ 7 keys.

At any time before you finally press [~ you can press the [ key.
This abandons the changes you have made and refrieves the entry
in the form it was before you entered the edit mode.

The important thing to remember when you edit a piece of data
in this way (rather than entering it from scratch) is that the
automatic error checking is turned off so you can change the value
in a cell to something quite ridiculous and it is only when you finally
press [~ to leave the editor that the error will be detected.
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a new worksheet” option. Then type [ «Is(® J10l= 1" [=] then
[ )3l X~ to set up a small sheet of general format cells.

Now type [".J° ¥ .J-] to change the global numeric format to
integer.

Type [ -J2.5(=) to enter the value into cell Al. It is displayed as "2.5’
because it is in general format. Now move to A2 then type (2.5
and the number is displayed as '3° because it is in integer format

A2 |t2.5)
m;t ABCEFGIJMNOPOSTVMNZ 1+-1/0, [" ¥tets

The operation Is very similar if you want to put text in a column that
is set up for a number. This time use the quote to start fext entry
using the Global text format,

You can use the Global format entry method anywhere on your
worksheet, You can. of course, also change the Global text format
using the New command.

Remember that you cannot use the New Format command for
changing between text and numeric formats. The NF command will
only work on an occupied cell because only pieces of data that
have been entered actually have a format associated with them
which can be changed.

Even if you have managed to get the wrong type of data into a
cell, using the Edit command or by loading a file in. you still cannot
change the Format between text and numeric in order to suit the
data. You will have to rewrite what is there AFTER changing the
format

We have seen how the global format can be used to quickly set
up cells for a certain data type. This allows the existing column
format setting to be over ridden.

Tutorial V

Removing data from the sheet -
Blanking and Zapping

Let us recap on the Zap command. So far you have only used the
sequence [© [* J=". 1= to remove (Zap) the whole sheet.
However, this command also works on specified lines or columns,
either individually or collectively. It not only removes the data from
the cells in question but also reduces the size of the sheet. The lines
or columns that are removed need not be on the outer edges of
the sheet.

You are prompted to specify which rows and columns to remove -
the remaining cell co-ordinates will automatically adjust themselves
to reflect the change.

Cells cannot be zapped if there are other formulae that depend
on the data held within. If you try to do so you will be offered the
chance to use the BLANK option instead.

If you are sure you want to Zap a column or line that has data
dependent on it, as above, you must first find and zap or blank all
of the cell formulae that depend on the value held in the target
cells for their calculation. This is more simply done than it may first
seem because the spreadsheet will tell you which are the
dependent cells in turn.

Although the Zap command aiso offers the option of Enfry or Block,
if you select one of these it will only blank them. It would be
impossible to completely remove a single cell (or a block) as this
would leave a hole in the middle of the sheet.

As an example you will see how to use some of the other forms of
zap command in more detail.
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lap any sheet you are working on with the command
- 1" 1= then copy in the demo file called ADLIST by typing

Filc
2247
Auto,

.T.I |16 Jerel?uroue }
L.|Blake |37 {Dsmaston Rood knoue

Suppose you do not want the top two lines which are just labels
You could remove these by positioning the cursor anywhere in line 1
and typing 2" sl Those lines are removed and the original
line 3 is moved up to line 1

IR.1. {F15 ¢

At ol |
Txtl | RBCEFGIIMNOPOSTWMRZ ! +-\/) (" #ties | 3227
Hext | futo,

:,seren?' e ton
| fsmoston Rood |Knoule

25 |Latimer Rood  |Wuthall
F sher | Florence Road |Henley

This example also demonstrated a feature that is common to many
of the spreadsheet commands (zap, blank, copy, move, insert) that
you can normally specify a number to say that you wanted it
repeated for several columns or lines. This is normally indicated
when the prompt offers the option 0-9

Suppose you wanted to get rid of column F which just contains
some numeric values. Move the cursor fo Column F by pressing
{ Jf=]. You can now remove the column with | [

|Haneton . E1S
xm BECEFGITHHOPRSTVMNZ 1 +-\/ 3, [/ abes Fiag
1]

Blanking

You can use the Blank command to clear all, or parts, of the
worksheet. In contrast to the Zap command you will not change
the size of the sheet or any of the default seftings with this option.
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Tutorial VI - Expressions

Understanding expressions -
the heart of the sheet

We have already looked in brief at entering expressions in the first
part of the Tutorial where we just used "2+A1" to add 2 to Al. You
will not be surprised to find that there is very much more to
expression formulae than that. However, just take it slowly
experimenting with each new feature and finding those that suit
your particular needs.

A worksheet that contains just numbers and text can be no more
useful than a piece of paper; you can enter values that have
relationships with each other, but the spreadsheet, like the paper,
can’t guess what these relationships are or do any of the working
out for you. To really exploit the power of a spreadsheet you must
get used to entering the relationships between the data, not the
results of the relationships, and letting the computer do the
calculating.

For example, in a financial report, we may have an entry for yearly
income, one for costs and one for profit. We understand that the
value that represents profits is worked out as Income minus Costs.

When using the spreadsheet we should enter only the data for
income (in cell Al for example) and for costs (e.g. cell B1), in the
third cell we then enter the relationship between these two that
represents profits in the form of a formula (A1-B1). The technical
term for this formula is an expression,

The power of the spreadsheet lies in the fact that you can enter
extremely complex formulae and inter-relationships between the
cells, but as soon as you make a change to one entry the full
repercussions of it can be calculated and the entire sheet almost
instantly updated.

Expressions are at the heart of the spreadsheet, for with them you
can do business calculations, as well as scientific and engineering
mathematics. An expression is defined as any entry that can be
used to calculate a value.

What are the features of an expression? We have said you may
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However, individually set commands such as formats will revert to
the default column ones.

As an example you will see how to use the block option in more
detail. Get back to the opening menu by zapping the sheet you
were working on with the command ©_I* T 1" ¥-1] then copy in
the demo file called ADLIST again by typmg lapLIsT ~

Type [* 1° a1l .Je3l-] which stands for 'Blank Block in the range
Al to B3'. Note that you are allowed to type a single full stop to
specify a range but the Notebook spreadsheet automatically
expands this to three for clarity. Remember that the cell
co-ordinates must be Al and B3 in upper case. If you type al b3
the spreadsheet would think you meant columns 27 and 28 rather
than 1 and 2.

Now blank column D by moving the cursor to any cell in column D
and using the command [* I 1. Move the cursor to line 4 and
type [* 1" 21— to blank that line.

£
ABCEFGJMNOPSTVMNZ | 437>, { “ mtbes 1405

e L2

Hometon 12|

Knoule

f Hen | o

2
Hegitte | 22

You will never be allowed to inadvertently destroy the sense of the
sheet with the Blank command. If you have an entry like 2°B3 and
try to blank B3 the spreadsheet will check and warn you. However,
you will be allowed to confirm that you wish to blank the cell. A row
of *277° will then appear in that cell at every recalculation to signal
to you that some data is missing from the sheet.

Depending on the formulae that refer to the blanked cell you may
also trigger other errors such as "Division by zero’

You have learned how to reduce the size of the sheet using Zap
and how to erase entries using Blank.
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think of it as a mathematical formula. 2+2 is an expression which
should equal 4. 2+A1 is also an expression which as you have
already seen is equal to 2 plus whatever is the value of Al. You can
use any of the following mathematical signs, known correctly as
OPERATORS:

+ plus

- minus

* multiply

/ divide

A to the power of
% percent

The + and - signs you will, of course, be familiar with, but if you are
new to computing the symbols *. / and A may be unfamiliar. You
will always have to use the A symbol when you want to get "to the
power of because super scripts are not available, so for example.
instead of using 5° you use 543 which gives the result 125 (=5'5"5).
The % symbol is not offen used in calculations outside of
spreadsheets. It means ‘percent’ such that 5%20 is 5 percent of 20,
which equals 1.

You will now see how to enter a formula into a cell. You may already
be wondering how to enter the formula on one line when usually
they take up 2 or more if written out longhand. This is simply done
by splitting the formula into parts and enclosing these in brackets
(). To show that one part is divided by another we put / between
them, so:

2+A1  becomes (2+A1)/(5+A2)
5+A2

This is a common computing convention and will be familiar to
anyone who has used a programming language such as BASIC. If
necessary you can have several layers of brackets to avoid
ambiguities. If the spreadsheet finds a reference to a cell that does
not have a value it will use 0 and the blank cell will show a line of
question marks to show that a value is expected. This is a useful
feature that allows you to use a range of cells in some functions
without worrying whether they all have the correct form of data.

The Notebook spreadsheet works out expressions in normal
algebra. This is the algebra you use in hand calculations. Some
people with experience in computing may be relieved to hear that
the back to front entry method (reverse polish notation) is not used.
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The spreadsheet understands the correct order of precedence of
the operators during calculation. In general make up formulae as
you would for pencil and paper, convert them to one line form and
enter them and the result will come out as you intended.

On many spreadsheets there is no built in order of precedence;
1+2/5 would be worked out to be 0.6, by adding the 1 to 2 before
dividing by 5. This is not the correct result, the real answer is 1.4 -
that is, divide the 2 by 5 BEFORE adding it to 1 because the division
operator has precedence over the aoddition operator In
spreadsheets that do not have a built in order of precedence you
have to take positive action to force a correct result by entering
1+(2/9). It is unfortunately easy to get unexpected results, but you
will have no such problems when using the Notebook spreadsheet,
The order of precedence of calculation is:

0
%

*and /

+and -

> <and = these are logical operators.
1. [and |

The Notebook spreadsheet starts the calculation with the innermost
brackets. Within the brackets it works out the part of the expression
starting with the highest precedence operator. Where there are
two operators of equal precedence the one on the left is done first,
The next bracket is then done and so on. Do not worry about the
details - just make up your expressions in your usual way

The other item you can use in an expression is a function. This is a
built in formula that can be called by a simple name and which
will return a value to your expression. The simplest functions are e
and Pl which, when used in calculations, give the values
2.71828182845905 and 3.14159265358979 without having fo enter
them. Pl is the ratio of a circle’s circumference to its diameter. e is
the base of natural logarithms.
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The last type of function is the one which has two or more values
enclosed in ( ). These enclosed values are called arguments. For
example, SUM(n1,n2) adds all the values separated by commas in
the bracketfs. This function returns a value of nl+n2 Try these
functions for yourself:

Al | ISUME2,3)) J200c
Gen | RBCEFGITMNOPOSTVMXZ!4-\/), (' #t4¢d 32493
Next ! Auta,

You can have as many parts inside the brackets as you like. Here is
an example with three arguments:

A1 (SUM(2,3.41) J200c
Gen | ABCEFCIJHNOPRSTVHNZ 141/, (' aties ‘ 32491
Hext Auto.

The values could also be expressions:

A3 | (SUMCAL, 2e81, (3-27)) J200c
Gen | RBCEFGIJMNOPOSTVMXZ !+=\/). (' Ntdes 35342
0,

You can see the full list of functions in the Expression Entry section
of the command reference further on in the manual

If you want to enter a function such as SUM(AT,A2 A3, A4) to add
the cells from Al to A4 you can use the shorthand SUM(AT...A4).
Al..Ad is a range meaning use all the values between the first
co-ordinate and the second. You only have to enter the first full stop
and the spreadsheet will add the other two for clarity; you just type
Al .Iad (remember upper casel)

You can even use the function in the form SUM(AY.. A4.B7). Use o
range anywhere you would otherwise put a list of adjacent entries.
For most functions the range will still work if one or more of the
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At iJ&Mc

(21
Gen | ABCEFGIIMNOPOSTVHKZI+=\/), [ Nbee ity

There are also some functions into which you must first insert a
value, An example is SIN(n) which means "work out the sine of n
degrees’. Note that the value you enter into the function must be
enclosed in brackets:

Al ((SINC30)) | J20ec
Gen | RBCEFGIJMNOPRSTVMKZ1+=\/3. (' #tees 1324%4
Next [ Auto,

One feature you will find especially useful is that you could have
put 2*15 or 4"A1 or any other expression in the brackets part of the
function. The part within the brackets is calculated first and then
the result is fed to the function. You can even have functions of
functions such as SIN(SIN(30)) and so on. There are no real
restrictions except the number of levels of brackets which are
limited to five in any cne exprassion

For example:
At [ (SIN(SIN(3Q)) im&
Ger | RBCEFGCITHNOPRSTVMEZ !'+-\/) [/ #tie+ | 3243

Mt : ] ] | Auto,
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entries Is a blank. This Is because the functions only work on the
non-blank cells.

These, then, are what make expressions. There are just two maore
facilities you might find useful. The first is the # symbol which, when
used after you have typed a co-ordinate, puts its value into the
worksheet. if you type 2+All: . # will put the vaiue of Al into the
expression rather than the cell co-ordinate "Al". If you type # and
Al is 3 you will find your expression becomes 2+3.

This means that if you later change the value that is held in cell Al
it will make no difference to your new expression

The other facility is the ' symbol which forces the expression you
are entering to be replaced by its value up to that point. So if you
type 2+3! the display will immediately convert to 5 and you can
continue the entry from that point. If you force a value that inciudes
some cell references e.g. 2°B3 this is replaced by a numerical
constant and the value will not change even if B3 is altered

g J2® ¢
Gen |Enter number or expression 3249
3| 2%8 s

When ! is pressed instantly becomes

Both of these commands have the effect of making the expressions
independent of changes in the data held in the cells referred to

The order of calculation

A powerful feature of the Notebook spreadsheet is that you will find
it does not matter where in the worksheet you enter your data or
expressions. If you have used other spreadsheets before you will
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appreciate the difficulties of getting all your calculations in the right
order and avoiding forward references.

As you enter an expression the Notebook spreadsheet gives it an
‘order of calculation number’. This is not affected by where you
enter the expression, just by the references in the formula. If you
enter 2°B1 into A3, for example, then you know that you want A3
to be calculated after B1 otherwise it does not make sense. Well,
the Notebook spreadsheet goes through all the expressions as you
enter them, working out which is the correct order for calculation.

If the entry is a constant then it does not have an ‘order of
calculation number’,

This feature allows you to rearrange the sheet as you like without
affecting your calculated wvalues. The operation s enfirely
automatic so you don’t have to worry about it.

You will be able to see the calculation numbers displayed in angied
brackets if you use the I”__ for eXchange command. Those cells
which contain a low order of calculation number are calculated
before those with a high number.

We have looked at some of the possible expressions that can be
entered into the Notebook spreadsheet. It is these that make it such
a powerful tool

Each expression is assigned a number that tells the spreadsheet
which order they should be calculated in.

The natural logarithm is referred to as LN and the base 10 logarithm
is LOG10. The natural antilogarithm is defined mathematically as &
(the exponential constant e multiplied to the power of x) and is
referred to as EXP.

The equivalent base 10 antilogarithm must be obtained by using
10%x where x is the value for which you want the antilogarithm

The exponential constant e is available as a function without an
argument e (lower case is essential when you type this). Similarly Pi
is available.

The square root is called with SQRT

e

3.5
|.37|%?8622§:1;?;
2.71828182845905
3141595358979
1. 4142135623731

Utility Functions

Sum, minimum and maximum, avallable as SUM. MIN and MAX will
scan a list and return the relevant value. COUNT will find the number
of non blank entries in ¢ list. All these functions are of the form
FUNC(list).

SUMIF(crd ], crd2...crdd) is a conditional adding up function. Only
those items in the ronge crd2.crdd will be included that
comrespond to a cell entry in the column specified by ¢rd! and are
on the same line.

A B
1 123.45
2 MARKER 23.45
3 245.56
4  MARKER 45.67

SUMIF(AT, B1...B4) gives the answer 69.12
SUM(B1...B4) gives the answer 438.13

it should be noted that crdl may point to any cell in the marker
column but must not point to a cell with a text entry in it or an error
message will result
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Pages 292 — 295

Tutorial Vi

Mathematical Functions

Here is a more detailed list of the various mathematical functions
available. Again, you need not worry about those functions you are
unlikely to use

This tutorial is designed to show you how to use functions in the
Notebook spreadsheet and which are available - there will be no
attempt to explain the meaning of the mathematical terms
available

Remember, as you read, that arguments are what you put in
brackets after the function name and which the function is
expected to use to work out its current value.

The usual trigonometric functions are available and there are two
versions of each for degrees and radians.

The functions SIN, COS, TAN, ASIN, ACOS and ATAN refer fo degrees.
Those with A in front represent the inverse values of those without

SINR, COSR. TANR. ASINR, ACOSR and ATANR are the equivalent
functions using radians.

Each function takes just one argument enclosed in brackets.

So that you can see what is going on with this screen example. the
expressions in column B have been fyped into column A in text
form, remember that although the two look the same the text
column contains only “words’ which cannot be calculated

1.,2661036 727799
9.46364 7605000
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BLEEP Sets off a bleep. Use it as an cudible signal

GROW takes two arguments, a value and a percentage. The effect
of GROW Is to cause a percentage increase to the value. The form
is GROW(value, percenf). Despite the name, the percentage can
be negative.

The following functions in this section are of the form FUNC(value)

The ABS function gives the absolute vailue of an argument, that is
the value ignoring the sign.

POS returns the value of the argument if it is positive but zero if it is
negative, This Is useful in tax calculations.

The integer (non-decimal) part of a number can be obtained with
INT or it you want the nearest whole number to a value use NINT.
The decimal part of a number is given by the function DPART

ROUND is o useful function, it will round a value to 2 decimal ploces

NOTE: it is very different from most of the functions in that it puts this
rounded value back into memeory and the original value Is lost. You
may need this function in complex financial calculations which
otherwise would not balance because fractions of a penny (cent
etc.) are having on effect

RND returns a true integer random number between 0 and 127. A
new value is picked each time the sheet is calculated

Statistical Functions

Permutation and combination can be calculated with PERM(n, 0
and COMB(n, n where n is the fotal number of items and r is the
number to be combined or permed. For factorial use FACT(value).
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Ly ot s - B7 ¢
Ttk | ABCEFCIJMNOPQSTVMMZ ! +-'/ 3. [/ Ht4es 326

Standard deviation and variance and average all act on a list to
complete your set of powerful statistical tools. These functions are
called STDEV, VAR and AVERAGE. (See the magazine BYTE Nov 1983
ppb60-563 for the method used)

Defined Functions

A defined function works just the same way as a built in function
does except that it uses a calculation that you have typed in
yourself. it is therefore a way in which you can set up a complex
formula once that you may want to use many times

It is a single cell formula that can be used by other cells and, of
course, after the first time you do not have to write the formuia out
in full again. Consider the following formula, 0.789°(A1+3), which
uses the value held in cell Al. If you had to write it out 50 or 100
fimes it would get very time consuming and also quickly use up your
available memory.

Let us try an example - set up a sheet as follows with a constant in
Al, e.g. 23.4. Put the expression 0.789* (A1+3) in B1;

Bl (@, 789%(A143)1 [
Cen | RBCEFGLIMIPOSTVARZI+-\/), ( atbs | 1208
Hext | Auto
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function is kept separate from the rest of the sheet. This is because
every time the formula is re-used the cell values referred to by the
original formula are changed to those given by you in the
argument. If the value of the defined function cell was used in
calculations by any other cell in the sheet, undesirable results will
occur,

£3  |(CiCA3,B3)) 1200
Gen | ABCEFCIJMNOPRSTVHXZ!+=\/). (' #tie+ 32421
Hext ! Auto,

The above is an example where there are two cell references in
C1. As a reminder, to get this type of display just type [* [ and
the formulae will be shown instead of the resuits. The defined
function call will be made in C3:

€3 |IC1(A3,B3))
Gen | ABCEFGIJMNOPASTYMKZ!4-\/), [ #tdes

J200c
128
Aut

s

Note that the criginal values in A1 and B1 are changed by the call.
You will see this if you press ! to recalculate the sheet.

You have now had an introduction to many of the functions that
are available for use in your expressions and should be beginning
to get an idea of the power of the Notebook spreadsheet. We have
looked in more detail at some of the many functions that are
available to you. In particular, mathematical and statistical
functions, some general purpose utility functions and user defined
functions. Later in this tutorial we will be coming back to look at
some of the more advanced types of functions and expressions
and what can be done with these

First, however, there are some more basic commands that have to
be deait with so that you can become completely familiar with the
housekeeping of your worksheet and how to manipulate the data.
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To use a defined function you only have to give the co-ordinate of
the cell which contains the formula and follow it with another celi
reference so that it can get the value on which you want it to
operate. To call the function, write the formula cell reference and
follow it by a bracket, just as if you were writing a built in function.
Inside the brackets put the co-ordinate of the cell with the value
that you want passed to the function, or put a constant.

Put a different constant, e.g. 18. 9, in A3 and move to cell B3. This
is the cell where we will call our defined function.

B3 J2dde
Gen | ABCEFGIJMNOPOSTVMKZ!+-\/). ("atees 32439

In the cell B3 enter B1(A3) - you can read it as: take the formula
in B1 and replace the first cell reference found by A3. This is what
is done

In the example the formula has acted on A3 to give the answer
17.2791. Note that Al and B1 are changed when the sheet is
recalculated (press ! to see this),

If there Is more than one cell referred to in the original formula then
you must have extra arguments in brackets for the defined function
to use. Note that if the same cell is referred to more than once in
the formula then it must also be repeated the correct number of
times in the argument list.

The number of arguments can be less than those in the formula. If
this is the case the later cell references will remain unchanged from
whatever they were typed in as when you first defined your
formula. This can be useful.

It is important that the cell containing the formula for the defined
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Tutorial VIII - More Techniques

Reorganising the sheet - Copy and Move
The Move command

You use the Move command to transfer parts of the sheet to
another part of the work area

Start with a blank worksheet (you should know how to do this by
now). Fill up the four fop left entries again using the "' (Entry)
command. Now type [V _a1l” .2l (Move Block of range Al
to B2):

a1 o . Jzeoc
Gen t Up: Doun, Left, Right. arrous, Jump: 32464
H Qt | on

Huto.

You are then asked for the destination of the move operation. Type
I’ B3l (Jump to cell B3). The defined block will ‘jump” with the
cursar:

(1 200c
Gen | ABCEFCIJMNOPASTVIZ 4=/, (' wties 5%

Try the Move command with some of the other options, e.g. line
and column. The only option not available with the Move
command is ALL.

The Move command will overwrite any data in the destination area.
Because there is therefore some danger of you mistakenly
destroying the sense of any calculations on the sheet, the
spreadsheet will make a check and prevent you doing so. However,
remember it will let you overwrite some data if it appears that no
other parts of the sheet depend on it.

If there are any co-ordinate references in expressions being moved
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you will find these cutomatically adjusted in the new locations to
take account of the new sheet layout

The cells that are moved take their own format definitions with
them.

You cannot move or copy cells outside the sheet as it is currently
defined. You will just receive the warning message “Cannot multiple
move there®. You may have to insert some new lines or columns to
make room to move the block into,

Copying parts of the sheet

The COPY command can be likened to that known as ‘replicate’
in other spreadsheet software

As well as moving data from one part of the sheet to another it will
probably come as no surprise that you can copy parts of the data.
Start from scratch by Zapping the current sheet. Type
I w3l” J1sl=2 1 I for ‘Insert 3 Columns of width 15, Text, Right
justified format’ thenl' «/3" <1~ ]~ for ‘Insert 3 lines'. Then type [7.]
and put the entry ABCDEFGHIJKLMNO into cell Al

At | ABCDEFCHIJTKLMNO IC4 ¢
TxtR | RBCEFGIJINOPOSTVHIZ!#-\/3, (" ¥t4es 1 324%

Huto.

Now let us use the Copy Entry command sequence by typing
© 1= In this case use the arrows to move the cursor right when
asked for the destination, then press |-

Bl | ABCDEFGHIJKLMNG [C4 ¢
TxtR | RBCEFGIJMNOPOSTVMNZ14=\/) . (' aties | 32480
Hext: Ruto,
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Type [".J2l-1] to put 2 into location A1, move the cursor to Bl then
enter " .i2*a1l-J.:

Bl

32485
Auto,

(2=A1) J20de
Gen | ABCEFGLIMNOPOSTVAKZ!+-N/D.("utie+

Then type [© 1" =l for copy line:

Bt |(2%A1) J200c
Up, Doun, Left, Right, arrous, Jume. «, File, Print, Mail iabel‘32485
Mext:iDest ination Auto,

LI |

Followed by ['i” to move the cursor down to the destination line
then press [

When you press <. you will then be queried about adjusting
references; it will not happen automatically, so type " 1=

(2%A2)
RBCEFGTIMNOPOSTVHNZ ! +=\/0 [ " ties

You can see that what was 2#a1 in B1 has become altered to 2*=a2
in B2. If you think about it, the adjustment option has kept the
meaning of the first line, i.e. "two times the value on the left’, in the
second line, You will find it is very much the same for columns,

If you had pressed ("] when asked Adjust references the
formula in B2 would have remained 2°Al.

So far you have seen that Copy works the same as MOVE, except
that the original data remains in the position it first was. The copied
data overwrites anything that was already in the new position.

However, you will now see that the Copy command is much more

302

Now let us try Copy Line. Type i~ Move the cursor down for

the destination then press .~ .;

A2 | ABCDEFGHLIKLMNO (4 ¢
TutR | ABCEFGIJHNOPRSTVIBGEZ!+-\/). [ "whies aﬁg%

. "
i | RECDEF

Now Copy Column. With the cursor in column B press i -~
Move the cursor right to column C for the destination and press i=:
C1 | ABCDEFGHIJKLMNO ) t4 ¢
TxtR | ABCEFGLJMNOPOSTVMXZ!+-\/0 [ "aties ﬂﬁ
. 0,

Ll

B0
COEFGHIIKLH

Now try Copy Block defining the block as a rectangle from cells
Al..B2. Move the cursor down and across to cell B3

B3 | ABCDEFCHIJKLHNO o 04 ¢
T ABCEFGIJMNOFOSTVMXZ [4=\/0 [ Wted .%255.’.
o,

in some ways the Copy command is the same as the Move
command, only the contents of the original location are not
deleted. There is, however, one major difference. If you have
co-ordinates in your expressions being copled you will be asked
whether you want the references adjusted. If you answer "Yes' and
it is, for example, a row copy. every reference to other locations on
that row will be changed to take account of the new location

You can try an example of an adjusted copy to get a feel for what
isinvolved. Type 71" 1417 1<) to completely clear the sheet and
then [l to make a blank sheet of general format cells.

flexible than that - it can be used to copy data to a file or to the
printer as well.

The option you would use to do this is Copy All. The Nofebook
spreadsheet only uses the ALL option to send the data from the
sheet to the Printer (normally or as mail labels) or to a file. Copy All
from one part of the sheet to another doesn’t make sense.

However, you can of course, copy portions of the sheet, entries,
lines. columns or blocks, to a file or the printer as well.

We will look at these in detail soon but for now it does no harm to
run through the way data is saved to a file. Note the following
sequence carefully.

Type [© 1* I'__ for Copy Al to File.

{ ] J200c
BzGen R FILENAME .EXT # 32458
Next:iCopy all - DOestination Filenams Auto.

If you type Myworkl | when prompted for a file name the whole of
the sheet will be copied to a file called MYWORK.MEM.

In @ similar way, all the entries could be copied to the printer. The
command area and axes markers would be excluded.

You have seen how the move and copy commands have many
similarities. They can operate on sections of the sheet of variable
size to transfer or reproduce data. Both overwrite any data already
present at the destination. Both transfer the cell formats together
with the cell data.
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Tutorial IX

A note on adjusting references -
lagged variables

You have seen that when using the Copy command you are
prompted with the question:

Yes, No
Adjust references

When using the move command the adjustments are made
automatically: you are not asked.

If you are moving or copying a LINE with adjustment then any
internal references made to other cells along the same line will be
adjusted to reflect the new position.

Similarly, when a column is copied or moved, adjustments are
made within the column.

The same is true when a block is copied or moved - all references
to cells within the defined block are also changed

Normally, references to any cells which are outside the moved or
copied section will not be adjusted. However, there is a built in
option to get round this if you want to. Any reference will be
automatically adjusted if you follow the reference to a cell with a
single quote (’). The technical term used for this is an offset or
lagged variable. In other programs you may see this referred to as
a relative cell reference.

For example, a cell reference of Al in cell B3 will always mean “the
cell A1". However, a reference to Al’ in cell B3 means “the cell
that is one column to the left and 2 lines above the current cell”. If
the contents of B3 are copied/moved elsewhere and it contained
Al it would still contain Al. However, if it contained Al* and was
copied or moved to D4, say, the reference would change to C2+
which is the cell that is one to the left and two above D4

It may not be immediately clear why you would want to do this, or
how it works, so just follow this simpie example.

Imagine you were preparing a sheet that is designed to camry a
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Now you will see the rules that might make up such a sheet, This
display was obtained using ) for eXchange command.
Temporarily, the width of column B has been increased so you can
see everything. At this stage, no actual values have been entered.

Bl Balonce brought Forward| ?7777729%797279992929997
INCOME ot
; idgets
Brod?ets
Sprockets

s
Total Income| <2> (SUMIBG...B1@)}

JERE <PEND ] TURE
OFf ice

Factory
gcel laneous
Expenditure] <1> (SUM(BI4...BIE)}
Balancel <3> (B3+811-B17)

M
Total

The line of question marks in cell B3 shows that it is used in a
following calculation but no value has yet been put in. This is to
remind you to do so later, This column is the dummy for the first
month. Now you copy these formulae for the second month. With
the cursor in column B fype (© 1% 12 Move the cursor right in the
answer to Destination then press (<, answer (-] to the Adjust
references question, and you will arrive at:

Gen | ABCEFGCIJHHOPOSTVHNZ ! +=\/). (" ¥ties

Balance brought Foruard) 2929200299999099009090091 999999909999999999999909

You can see the balance brought forward for this new column is still
undefined. But it is equal to the value in B19 and so you can put
B19 in C3. The balance brought forward always reiates to the
preceding column. You want to set up column C so that you can
copy it a few more times for the other months and include the
balance brought forward. If vou just put B19 in C3 and copy it, then
the value B19 will remain unchanged. The Copy command only
adjusts the formulae that relate to references up and down the
column, other references are unaffected.

There is a simple way round this problem. Just follow the reference
by a single quote mark. This tells the Notebook spreadsheet that
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value frorm the bottom of one column to the top of the next, i.e
each column will contain a cell that refers to a cell in an adjacent
column. If any of the columns were copied the reference to the
previous column would remain unchanged unless marked by the
Quote character, as a result the sense of the sheet would be lost.

The idea will be explained much more clearly if you follow this
example for preparing a simpie cash flow

Preparing a simple Cash Flow

One of the most common applications for spreadsheets is budgets
and cash flow predictions. You are going to see how o prepare a
cash flow sheet using some of the short cuts that the Notebook
spreadsheet provides. Even if you aren't interested in finoncial
applications it is worth studying this example because it
demonstrates multiple copying. lagged or offset variables and
automatic reference adjustment

You will normally start by setfing up a text column with labels for the
various items to be included in your cosh flow. Here is a very
simplified example. Remember that = ] can be used to see
more lines in your worksheet and the | 15 and (
will go up and down a page at a time.

Ui keys

As you can see, there are four basic elements. These are the
balance brought forward, the income, the expenditure and the
balance for the period. The balance brought forward always refers
to the previous period. The other three elements always refer to the
current period.
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you wan! the reference to be relative and it should be adjusted

whenever a copy is made. So the entry you make in C3 becomes
B19’.

%-gn Enter number XPres: i%gﬂs
nter sion d
3B o S | Ako.

Balance brought Forvard

You now have a full dummy column for further copying. Note that
the actual number of entries you have made so far is very few. For
this example we are just going to set up two further months. This
fime you specify that you want the column to be copled two times.
That is, " 1" J2l=,

3 |(B19) E
Gen 3

Up; Doun, Left. Right, orrous, Jump: < File: Print. Mail label|
Mext | Dest ingt jon Ayt

Again you will be asked for a destination and whether you want to
adjust references. Make the destination the column to the right and
answer . | to the adjust references question

D3 JIC19’) |E19
Gen | ABCEFCITMHOPQSTVILZ ! +=\/). 1" Whies P 3

Balonce brought Faruard| 99927999997
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You can see that the balance brought forward has been adjusted
for the new location in the way you would want. With a bit of tidying
and the addition of actual figures you will achieve something like
this:

5
g
2
#

B35

8333 3333

28 B

&
=8

28282 =

COLHNICILN

OFF i ce|
i ifwtw
iscel laneous
Total Expenditure

Bolance

[
500
e
0.
[0
20
.

s zzzz ==33zs =

£ o

As you will see later, the spreadsheet treats each of these four types
of file in slightly different ways and expects the information in them
to conform to certain types. It is only by this extension that the
spreadsheet knows what sort of data is held in a file so you must
always make sure you select the correct one.

Valid names for spreadsheets might be:

SALES.MEM

BUDGET.DAT
INCOME.DIF
DEBTORS.TXT

The following names would not be valid:

JANUARYSALES.MEM too long, must be 8 characters.
JAN SALES.MEM no space allowed in name

If you are saving or loading .MEM (normal spreadsheet files) then
you don’t need to type the MEM. For any of the other three types
of file you must give the relevant extension. By doing this you will
inform the spreadsheet of the type of file you want to read or write
and, if reading. it will expect the file to contain information of a
certain type.

The command sequence to load a file is(© 1 Jname i.e. Copy File
name (to the sheet)

To save a file the sequence is [© [* 1" Jname i.e. Copy All of the
sheet to the File name.

Of course, you can save sections of the sheet such as a block by
specifying  alfernatives  to  the Al command eg.
1 Jaab . Jpal= I name.

If you wish to insert a file info a sheet that already exists it is
necessary to create room for the incoming file. Alternatively, the
incoming file can be simply appended to the existing one.

Blocks that are saved or loaded (or blanked) must be self
contained, the formulae within must make no references to cells
that are outside of the block.

It may be necessary to ensure that the defined formats of an
existing sheet are of the correct type for the incoming file.
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Tutorial X

Saving, Loading and Printing -
A further look at the Copy command

When you create a new worksheet and type some data into it, the
sheet you are working on is held in the spreadsheet program’s own
working memory. When you want to finish working on the data you
must save what you have done into a *file’. A file is just a computer
word that means a collection of data that has been stored away
for future use. In the word processor you are probably already
aware that it stores what you type in "documents’. Well, documents
could also be referred to as ‘files” but in the case of the word
processor the word "document” is more meaningful.

The difference between the word processor and the spreadsheet
is that the word processor always asks you for a name before you
start and then automatically stores what you have done when you
press =, In the spreadsheet, things work the other way round. You
work on a sheet and then, at the end, you must use the Copy
command to copy it to a file and give it a name at that time,

If you just leave the spreadsheet by pressing [~ or using the °
command before you have explicitly saved your work, it is still
stored away for you in a file with the special name of RESTART.MEM.
Later, when you next use the spreadsheet, you can reload this file
very quickly by selecting the Restart option from the opening menu
of the spreadsheet. You should not rely on this as the only means
of saving as RESTART.MEM is over-written every time you leave the
spreadsheet. It is far better to get into the habit of saving your work
to a named file. using the Copy command, each time before you
leave the spreadsheet.

To copy the data you have entered to a file give the destination
as F for file. You will then be asked for a filename. Unlike the word
processor, the spreadsheet imposes some limits on the names you
can use. This is mainly because it always uses the same characters
for the last 4 characters of the name. (Either MEM, .TXT, .DIF or .DAT).
This means that you can only actually give up to 8 characters, and
a further restriction is that these may only include any printable
character except §"7=/..: or space, The additional 4 characters are
called an extension.

Let us look in more detail at the four types of file.
MEM

If you wish to save all or part of the worksheet in such a way that
the Notebook spreadsheet can read it and display it in the criginal
form then use the .MEM (for memory) extension.

You do not nomnally have to type .MEM as this is added
automatically if you do not give an extension. This is the file type
that you will use most of the time for day to day saving and loading
of the sheets you work on.

Note also that the MEM file Is the only type that can be used to
reliably load in a sheet that has not already been defined. If is the
only option that will let you load in rows or columns that are empty
of data. t can therefore be used for loading a predefined
worksheet matrix into which you need only insert the data - a useful
example would be in the preparation of yearly accounts that
conform to a regular pattern.

If you intend to send or receive spreadsheet files to/from another
computer and you use the spreadsheet program calied "The
Cracker” on that machine then you should use the MEM file format
as all information will then be preserved. The Cracker is the
spreadsheet program on which the Notebook spreadsheet is
based. Versions are available for Amstrad PCW and IBM PC
compatible computers.

DIF

Next there is the .DIF file or Data Interchange Format file. This type
of file can transfer text and numbers between different types of
spreadsheet and is commonly used by graphics packages as
means of collecting the data. The Notebook spreadsheet can read
and write these files. You should not concern yourself with the
internal organisation of these files. The only time you are likely to
use .DIF is when sending files from the Notebook to another
computer that uses a different type of spreadsheet/graphics
program,

an
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™ have to be properly tabulated as the lines are scanned to search
for the numbers on them. Each number can be separated by

If you want to write out all or a part of your worksheet to a file that spaces or a comma.

can be used by an editor or word processing program, give it a

filename that has a .TXT extension. This is very useful if you want to Let us try an example of loading in one of these file types.
incorporate the results calculated by the Notebook spreadsheet , .
into a full written report. The word processor in your Notebook can Use the Notebook’'s word processor fo create a file called
read in .TXT files produced by the spreadsheet EXAMPLE.DAT which contains this information:

2.34, 23.7

You can also read a .TXT file into the spreadsheet and this provides
a useful way of bringing in tables of information from other
programs. The numbers and text coming in will need to be in a
proper tabulated form as the information is allocated to cells in the
sheet depending on its location along each line.

456.73, 84
27, 3
63.3, 1234.5

Make sure there is a blank line at the end of the list. Then switch to

The .TXT file type is the only other example where it is possible to the spreadsheet and create a blank worksheet by fyping | =2
load in data without having first defined a blank worksheet. If you This will definitely be lorge enough to take the incoming data.
attempt to do this the Notebook spreadsheet will first read the Now use the Copy command to load in the data from the
number of lines in the data and assign each of these to a row in EXAMPLE.DAT file. Type [© [ lexample.dat/~ . When asked for the
the sheet. However, all of the information across the lines will be destination just type (=] to indicate you want A1, the current cell,
assigned to one, possibly very large, column. Do make sure that this to be the start:

column is nof allowed to exceed 127 characters, which is the

absolute maximum column width possible. Al (2.34) %2%

Gen | ABLEFGIJMNOPQSTVMAZ!+-\/), (" xties

Auto.

Such a text file can be read and edited in the Notebook's own
word processor. So, you could enter data in the word processor and
then load it into the spreadsheet or you could read results from a
spreadsheet intfo the Notebook's word processor. Remember that
the file nome you use must be limited to between 1 and 8
characters followed by the extension .TXT for this to work. The entries from your incoming .DAT file will be displayed in the

default format of the columns. Because the spreadsheet knows

DAT that a DAT file contains numbers only, if the default format Is fext
The .DAT extension is used when you wish to read a file of only then the Genaral numerlc format wili be Used Instead
numbers into your sheet. The file should be in character form such Remember that any blank cells must be represented by a zero or
as you would get from an editor or word processor, or formatted the layout may be structured wrongly.
output from a programming language such as BASIC. This could,
for example, be produced by the Notebook’'s own word processor For example if the EXAMPLE.DAT file contains this:
or the BBC BASIC that is built into the Notebook 1.23
The file will be read in much the same way as prepared but be 2.34 5.67
careful that if more than one column is being read then zero o :
readings should be shown by a 0 and not just by blanks. It will do
no harm but if there was a blank in the first column then the second
column will be read as if it was the first. This form of file does not
312 313
it will be read into the Notebook spreadsheet as The .DAT and .TXT file extensions cause very similar files to be

produced except that in .DAT files any fext is replaced by a 0 to
maintain alignment and items are separated by commas. TXT files
can be used in text editing programs such as a word processor
while .DAT files can be used in programs that just want the
You may write out the data from a worksheet to a .DAT file to be numerical values to process them in some way.

used on another computer. However, such a file cannot be edited
using the Notebook's word processor. Use a .TXT file if you want to
do this. If a .DAT file is written out, any text entries will be converted
to 0.0 to maintain alignment of the data. Such a file is comma
delimited, each piece of data is separated from the next by a
comma. This is a format that BASIC and other programming
languages can easily read (if this means nothing to you don't worry,
it is another piece of computing convention).

1.23
2.34 5.67

When using the Copy All command to save worksheets to either
DAT, DIF or TXT files remember that every cell in the defined sheet,
even if it is blank, will cause spaces or zero entries to be written to
the file. So. if you started with the Make blank sheet command
which makes a sheet with 10 columns and 200 lines then, even if
you only have a few entries on it, the resulting saved files could be
huge. It is best to use the Copy Block command to only copy
selected areas when saving data to files of these types.

Type [© 1" A1C.JB4= T JexamprE3. TXT -] f0 copy the block of s

numbers to a file called EXAMPLE3 which has a 1ex?vtype. Printing from the Notebook Spreadsheet

The Copy command is also used for printing data onto paper by
specifying [” -] for printer as the destination. Any specified Entry,
Line, Column, Block or All of the sheet can be printed. The data
that is printed will appear without any column dividers, status lines
or other systern messages. It will be spaced and displayed in a way
that conforms to the existing display format, column widths etc.

Now switch to the word processor’s list of stored documents by In order to fit a lot of data on a page you may wish fo mc:ke_.\ use
pressing fFereed (VL] and select the file called EXAMPLE3.TXT, You will of the OUT command to send control characters to your printer.
see: Condensed print can then be selected. Consult your printer manual
for details of what type faces it is capable of, and which codes are

2.34 23.7 required to select between them.
456.73 84 You will find that a lot of printers (Epson compatible) list character
27 3 15 as the sequence to switch into condensed print. Character 18 is
used fo switch back from condensed printing. You can send this
63.3 1234.5 code from the spreadsheet by typing (Co) [=34(s) (). Later, to
switch condensed off, use the command () {1+ ][], You may
Uniike a .DAT file, commas are not added in a text file. Entries are also find that to switch NLQ printing on and off you must send ESC
just spaced out into columns. Also note that it was purely giving a x 1 or ESC x 0. The "ESC* character is character 27, which you can
TXT, rather than a .DAT extension that caused the different file type as Control-| so. to send an NLQ off sequence you could type

format to be used. o) Fdelia) = ) (),

With files stored using the .TXT extension, only the body of the It is sometimes desirable to be able to print out a copy of the
worksheet will be in the file, not the control area, column letters or formulae or data as it was entered rather than as it appears under
line numbers. the current format. Use the [*_J for eXchange command to alfer
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the display and then amend the colurmn widths as required. (It is
important to remember this last step or the full width of your
expressions will not print).

Printing mail labels

If you want to use the Notebook spreadsheet to keep records of
names and addresses see also the later sections on Searching and
Sorting of data in Tutorial XIl which you will probably find useful.

If you do keep lists of names and addresses then you probably will
also want to prepare and print address labels. Blank labels are
available on listing paper suitable for most printers. The Notebook
spreadsheet is able to produce these labels for you. Your address
list will, however, need a little preparation in the spreadsheet

The first stage is o indicate the ends of the lines to be printed. To
do this, you must insert columns at the appropriate points, each
with a default format of "Carriage Return”. A Carriage Return is the
code that you send to a printer that signals that you want it to start
a new line. This has been inciuded in the possible categories of
default formats solely to allow you to control your printer when
making labels. You cannot actually enter any data into a column
that has been given this format

There is an example file called ADLISTMEM in the built-in
demonstration files that shows how a list of names and addresses
may be stored. The following description is based on that example

From the opening screen of the spreadsheet type . |apLIST -,
This will load in the demonstration list of names and addresses. This
is just a typical set of data to show you one possible way in which
it could be laid out.

In this example you will not want to print the last column as it only
contains an amount of money. You must start by putting a carriage
return column in front of column C: Move the cursor to anywhere
in column C and type [' =I% J1[= 12" T This inserts a column of
width 1 which has a format type of Comcge Return

R.T. Cowan
16 Jeremy Grove
Hampton

After some width adjustment, here is what you can achieve. In this
case the labels are going to be printed three abreast:

16 | Jeremy Grove
37 | Dsmaston Rood

G.L. Blake A.J. Hunt H.A. Fisher

37 Osmaston Road 25 Latimer Road 32 Florence Road
Knowle Wythall Henley

C.D. Beard R.T. Cowan

86 Valley Road 16 Jeremy Grove

Redditch Hampton

The column widths used in this case are A=4, B=16, C=1, D=3, E=17,
F=1 and G=21. The NW command is used to change widths of
existing columns.

Further adjustment may be needed with extra lines at the end or
changes in spacing to suit the particular labels. You will find that
this is quick and easy by trial and error.

Note that if you had used the simple Print option rather than Mail
labels the Carriage Return columns would have produced
unpredictable and probably undesirabie results

We have seen how the Copy command is also used for saving and
loading data to/from files in memory and also for printing the data.

When saving or loading. the choice of name extension signals to
the Notebook spreadsheet which type of data it should save/load.

When printing you may have to make use of the OUT command
and a special Carriage Return format in order to get the desired
effect.
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Now two further such columns are needed, one in front of the
"town" column (F) and one at the end in front of the "€ column (G):

Now you are in a position to print out your first trial set of labels. You
only want to print a portion of the sheet and so you use the Copy
block option. Note that the Mail labels option intercepts the
carriage return columns that you have set and works out the way
the printout should be organised to produce the desired effect -
you don't actually get a new line started wherever there is cne.

Note that it is absolutely essential for you to make sure that the end
of the range is on a Carriage Return Format column. You can see
that cell H7 above is such, Omitting this requirement will do no harm
but will not give sensible results. You now need to copy a block of
the sheet fo the printer. Type I© [ _a30 . la7l- | When asked for the
destination type [“ul2l= | (for Mail labels, 2 across). The names and
addresses should now be printed two abreast:

Hi

16 |Jeremy Grove
37 | Osmas! em%on Rood

Here Is what they will look like. Not very organised, but your next
task is to change the width of the columns so that various parts line
up under one ancther:

G.L. Blake A.J. Hunt
37 Osmaston Road 25 Latimer Road
Knowle Wythall

H.A. Fisher C.D. Beard
32 Florence Road 86 Valley Road
Henley Redditch
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Tutorial Xl

Partitioning the screen

As your worksheet gets larger you will ot times want to work
somewhere like the bottom right hand corner but still see your line
and column headings which are ot the top of the sheet. You can
do this with the partition commands. These allow you to split the
screen horizontally or vertically or both so that you get two, or four
smaller displays. The usual term for such split screens is "windows’

As well as moving them independently you also have the option of
locking the windows so that as you move in one part the other will
move in a synchronised way. For example if you scroll the lower
window the appropriate headings will scroll past in the top of the
screen. It is easy to move around and between the windows with
single key commands. One of the demonstration files can be used
fo experrmem with this feature. Clear your prewous work wifh

L= 7. M5 then re-load the exampile file with " JADLIST -,

ai Init
TxtL ABCEFGIJHNOPOSTVLIXZ | +=\/3 . [ ®Tie+

oun

lorence Road
Valley Road

First you are going to see the screen partitioned vertically. As you
type (7 =I“_] for Partition Vertically you will see that a line of numbers
is put up on the screen. You must use this to judge where you want
the split to take place. The number you choose will be the first
location of the second window on the screen. You can see that the
number 26 is about half way across the screen. Type 26—, and the
second window, to the right, will start ot the indicated column 26

F12
32243
i
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| Init
RSREFGLIMMOPOSTVARZ | 4=\/5  (mtbes L | ABCEFGIJNNOPRSTVIKZ! +-\/> . (‘utdes

Y

Jerem Grﬁve Hampton

Osmaston Knowle — 0§ -
Lat imer Road  |Hythall . . -
Florence Road |[Henlew — Couan 16 IJerem? Grove Hompton _
Valley Rood Redd| foh Biake |37 |Osmasfon Road |Knouie -
- Hunt g9 |._a' mer Road Hythall _
- Fisher 132 |Florence Road Henley
- Valley Rog Beard 86 'm' ley Rood Reddi foh_
= | -
|

You should now have two sets of columns A..D. Don’t be confused
by seeing the same information in both parts of the screen, it merely
means that both windows are set to the same part of the
worksheet. You can leave the left view where it is and on a big
worksheet move the right view far across the sheet.

There are now four parts to the screen. To move between the
horizontal parts you use the backward slash

The next command to investigate is the slash I/ ., This is used to
jump between horizontal window sections. The first time you press
it the active cell cursor switches from being fo the left of the
partition line to the right. Press U .. again and you will see the cursor
jumps back to the left window of the display.

\nreme Poud
|35 |v‘<;x||e\g Road

The effect as you can see is to jump to the same cell but in the
other window. Move the cursor in the right window so that it scrolls
left. Notice that the right window continues to display the original

position. Press .. and the cursor jumps back to cell Al in the left You can synchronise the parts honzonrqlliy or stop w“r_ at any time. To
window. If you want both left and right windows to scroll ‘rogether get rid of the partitioning just fype " «I" J for Partition End. If you
you must lock them together. To lock them use the [ = save the worksheet to a file it will be in the unpartitioned form when
(Partition Synchronised Vertical) command sequence next loaded.
Now, as you scroll one of the windows left and right you will see R

ecap:
that the contents of the other window follows it.

After entering headings or explanatory comments into one part of
a sheet it is often desirable 1o be able to see these even when the
cursor has moved to a distant part of the sheet

If you push (= ] to switch between the normal and enlarged
display any horizontal partition will be lost but vertical partitions are
maintained.

The Partition command letfs you define up to four separate windows

You can divide the screen vertically in a very similar way using on the sheet which can be locked to scroll together or left

["-1".1 (Partition screen Horizontally) and specifying the grid

dent
number, which is printed in column A of the right hand window. independen
Type 1~ to keep the column labels at the top of the screen:
320 321

Tutorial XII -
Database Handling Techniques

Searching
You may want to find a particular location within a large worksheet The cursor ends up at the location of the string. Using the command
without having to go through it looking yourself. To help you. there /7 will find the next occurrence at cell F7

is the GET command which goes through the columns and lines
starting at the current cursor location looking for any piece of data
that you care to enter. Note that it does not matter what format
the target data is displayed under, only the data as it was entered

You should remember that only the actual cell formulae, numeric
data and text entries are searched. If, for example, the last column
had been in financial format and you had tried to search for 25.00
you would not find it even though It was displayed. As you can see

is searched.

arcned from the contents line only 25 is actuclly stored in the memory. In
The data you look for must start and end with a special "delineator” practice this means you can only search for things that can be
character. A 'delineator’ Is just a computer word meaning a displayed on the contents line

start/end marker. Valid delineators that can be used to mark the
beginning and end of the string are any characters that are
printable but not letters or numerals. The data that you want found
will be assumed to have been completed when the second
delineator to match the first character after the GET command is
found. For example, if you want to find the word SALES you could

The Get command is useful for making long jumps across a
complicated sheet. You can insert special text entries as markers
which help you to quickly find the right piace even if insertions and
deletions have been made

type "SALES. As soon as you type the second " the search is Somng the lines

performed. If you were looking for a piece of text that confained The Notebook spreadsheet can selectively sort lines. You can

characters you could choose some other delineator. For example, specify the part or whole of a column you want to be used as the
'"Blodget" Sales! basis of the sort. Both text and volues can be sorted, either

increasing or decreasing. With this facility you can handle address
lists and client lists. By using only part of columns in the sorts you
carry out many of the activities that you would otherwise use a
database management program for. This example assumes you still
have the ADLIST example file loaded. In this example the lines are
going to be sorted using the name as the basis. There are only valid
Load the demonstration file called ADLIST again. name entries in the cells B3..B7 so this is specified as the range to
be sorted. Type B3

If you want to find a second occurrence of the same string then

you only need to type followed by the delineator twice and the

string you last used will be automatically inserted between the

characters. In the above examples you would just need to type
" orZ 1t to look for a second occurrence.

0

|
& |Jer‘en? Grove
7 o

I { Haarpt
37 {Osmaston Rood |km:ule Couan Grove 'Hmpmn

.L.|Bloke |Dsrms on Rood |Knowle

In this exampie you are searching for the number 25 which is found
first at location C5. The delineator used in this case is the / symbol.
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You are now asked whether you want the entries to be sorfed into
Increasing or decreasing order. Type [ .~ to specify increasing
order.

File
3224

83 |Beard
l:tx!c- RECEFGIJHNOPOSTVMAZ 14-1/0, (' #tded

Column B is now in alphabetical order. Next you will see a numerical
sort in descending order. Note that the sort is cared out on the
internal value (os disployed on the contents line) of the number
and not on the numerals as displayed. Type [* Jral> Jp7(—1° =)

lorence R
Yaliey Road
Jereny Grove

The lines have now been sorted to make the numbers in column F
descending.

Remember that If you do want to keep address lists you will
probably also like to be able to prepare mail labels. This was
explained in an earlier tutoriai.

There are two functions, a search command and @ sort command,
that allow you to reproduce some simple database handiing
effects using the Notebook spreadshest,
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The full list of special operators you can use to give you an answer
of TRUE or FALSE are:

equal

not equal (this is the symbol on [ )
greater than

greater than or equal

less than

less than or equal

—_ A Y-

You can also use the functions TRUE or FALSE themselves instead of
an expression. In other words you can just type the words TRUE or
FALSE in as a cell entry. They do not have arguments so nothing else
has to be typed in. Although they are words they count as numeric
functions, not as text.

If an expression entry Is TRUE it is given a value of -1 and if it is FALSE
it is set to 0. Don’t worry about why this should be so. the reason
lies deep in the roots of the history of computing and in the way
that the logical functions work. Just be aware that if you put a
logical expression into a cell these will be the displayed values.

Alternatively you can set another cell, say B3, to TRUE or FALSE and
then use the conditional in the form IF(B3), THEN(expr ), ELSE(expr2).
It should follow from the above explanation that what this means
is IF B3 reads TRUE then calculate expression expr], else (if B3 reads
FALSE) calculate expression expr2.

In place of the normal expressions after THEN and ELSE you can use
the special function ERROR. If this is encountered during a
calculation then the calculation is stopped and a message s put
up on the prompt line. You can treat this as if it is a normal error
message. No harm can be done using this function. It is a useful
method for checking for genuine errors, for bringing macros fo an
end, or for warning the user that a certain unwanted result has
occurred, for example if profits drop below a certain figure.
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Tutorial XIII -
More complex use of the sheet

More advanced expressions and functions

Here we are going to look at more advanced Functions available
to you for use in your expressions. If you feel that we have already
covered all of the built in functions that you can take in during the
early stages please feel free to skip these sections and concentrate
on getting practice with the spreadsheet. However, we do
recommend that you try to find time to read about all of the
functions later when you are more confident. Remember that the
Notebook spreadsheet is designed to be a time saving tool for you.
and it may be capable of much more than you had in mind when
you first started to use it.

The IF, THEN, ELSE functions

This is a special function group which is known in computing terms
as a conditional branch. All this really means is that the outcome
of the function changes depending on the result of a test that is
made on some portion of the data. It is a method of introducing
decision making into the spreadsheet such that the calculations
performed vary in their result if certain conditions are or are not
met.

This conditional function is of the form:
IF(expression), THEN(expression), ELSE(expression)

The first expression, following the IF, must be logical. "Logical’ is
another piece of jargon that just means it must have an answer of
TRUE or FALSE. An example of a logical expression is IF  (B3=4) which
has a value of TRUE if B3 does equal 4 or FALSE if it does not

If the IF(expression) is indeed TRUE the THEN(expression) part of the
function becomes operative and the current cell takes the value
calculated by the expression after the THEN. When the IF part is
worked out fo be FALSE then the ELSE(expression) is used.
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You can now fry an example which includes some of these

functions and features, Clear the worksheet and use (Mol to
make a blank one. Now type " .ITRUEL~ | info Al

Rt |(TRLE) | J200c
Gen | RBCEFCIJHNOPASTVILZ !4-\/), ' Hbies ‘ 32497
Next | | Buto,

i
Note that Al takes on the value -1. Type L 1 to move to A2 and

type ".JIF(Al), THEN(5), ELSE (ERROR) =1 which means if Al is
TRUE then give A2 the value 5 otherwise indicate an error:

R IF{A1), THEN(S), ELSE(ERROR)) | J2dc
Gen | HBCEFGIJMNOPGS

TVURZ 1 4="0 it 32458

As Al was TRUE then A2 has become 5. You can now change Al

to see the effect on A2. Type U'f[" . IrarLsel—
R (TRUE) J200c
Gen E&er rusber or expression 32458

2 |(IFLAT), THEN(S), ELSE(ERROR)) | Jz00c
Gen |ERROR calied From <A2) B | 32457
2 | .

=
E=

Al has taken the wvaiue O for FALSE. Because of the automatic

calculation feature, the error message has already come up saying
where it was found. In order to make sure that you have noticed it
the error message will not let you continue until you have pressed
a key. You will also find the current cell has been automatically
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changed to the one with the ERROR function in it so that you can
do something about it

Table handling functions

Several functions are available to let you extract values from a
specified list of cells. They are used in the same way that we would
look up and read values from a table or list

As a first example you are going to see the LOOKUP function. This
function, when given a value looks along a list to see where this
specified value lies and then takes a reading from the adjacent
row or column. Consider it as being the same as looking up a value
in a printed table where you look for your value in the first column
to get your answer in the second, such as logarithm tables

A typical example of the use of this function may be finding a
commission percentage given sales income. These rates tend to
jump from band to band. An example of this can be found in the
demonstration files called SALES.MEM. Zap any sheet you have
loaded and then load the example using the command
° lsarLes{—t].

At | COMMISSION CALCULATION 18 ¢
TxtR | RBCEFGIIMNOPOSTVHXZ!4+-\/3. (" #thes 32002

Ruto,

Commission
(%)

In this case the salesperson brought in £15,000 worth of business and
50 he managed to get into the band between £10,000 and £20,000
for which he gets 10% commission.

The form of the function is LOOKUP(value, lisf), the result returned
by the function is taken from the adjacent fist. You can see it used
in cell B16 of the sheet. Type [ \iB16l-1. to move directly to it. The
value to lockup is in cell B12 and the list of values is in cells BS...B10.
The corresponding percentage is taken from the column to the
right of the lookup list - that is, column C.

There is a similar function which you can use in the same way called
INTERP which will interpolate a value from a list. It differs from
LOOKUP in that the function tries to work out (interpret) the desired
answer even if it is not present in the list. This is used in B17
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In this example you can assume that in 1993 some money is to be
invested and the figures above represent the expected yearly
returns on that investment. To find out how the investment will
perform, the yearly values each need to be converted to "present
values’ and summed. In this instance they are ali converted to 1993
values.

The first return in 1994 will be calculated as 1000/(1+dr/100). The
1000 is effectively worth less because of the one year taken to get
it. The next year 1200 is obtained but this is worth less still because
it is discounted once for 1994 and again in 1995 so its present
value is calculated as 1200/(1+dr/100)/(1+dr/100) and so on. The
value of the return in n years is: return/((1+dr/100)An)

The ‘Internal rate of retum’ is the discount rate necessary to make
the present value equal to the initial investment. It can be found
by trial and error, changing the value of discount rate until you get
the right answer. An example of how they can be automated and
the Internal rate of return can be calculated by the Notebook
spreadsheet is given in the demonstration file called IRR.

Zap any sheet you are working on and type .” IRR =] to load this
sheet. Type ["1Ja16l— to move to the cells where the result is
calculated. Then type ! to force a calculation. You will see that
several calculations are performed until it settles on a final value
when the trial present value gets close to the target of £5,000. Use
of DO, WHILE to perform repeated recalculations is explained in a
later tutorial

If you want to do a numerical integration then you would probably
use Simpson’s rule. You can use the function SIMPRULE to do this
directly.

Intearal of Sinr(x) betueen @
iven by SIMPRULE(PI/8, B1...BS)

In this example 5 values of SINR(x) have been calculated at
intervails of PI/8. The SIMPRULE function has been used to obtain an
approximate value of the integral. The exact vaolue is 1. The form of
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B17 |(INTERP(BI2.BS...B1Q1) C18 ¢
O in | ABCEFGITMNOPOSTWABZ ! +-\/), (" wbies 200z
Neut | futo,

Commission one value per bond 19,00

1,508
Commission on o sliding scale | NENRRENNE 2,230,

Here the salesperson has been told that the commission will be
calculated on a sliding scale based on the sales and commission
table. As £15,000 worth was sold this is midway between £10,000
and £20,000 and so he can expect a commission midway between
10% and 20%. The INTERP function does this calculation for you and
in this case comes up with the answer 15%.

The CHOOSE function will iook at a list and return the value of the
cell in the position in the list given by the first argument. The form
of this function is CHOOSE(value, lish. The value will be rounded to
the nearest whole number if it isn't one already.

In this example the CHOOSE function at A8 has looked through
Al..Aé to find the 4th cell and returned the value held in it, in this
case 4000.

NPV stands for Net Present Value and is a discounted cash flow
function that calculates the effect of a discount rate on a set of
cash flow figures. The form of the function is NPV(rate, lish where
rate is the discount rate in percent and the list is a list of cells that
contain cash flows. If you do not intend to use the Notebook
spreadsheet for financial caiculations then there is no need to
bother following the next example.

(NPY(B3, B2...F2))
ABCEFG

LIMNOPOSTVIZ 1 +=\/) . (' b ed
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the function is SIMPRULE(step, range), the range must have an odd
number of values.

A Note on lists

In most functions a list can be specified using a range such as
B1...B5. You can, however. have biank entries in your range and the
function will still be worked out correctly. This feature allows you to
set up o template worksheet and enter your particular data later.
It will also cater for the situation where the number of items will be
variable.

Date and Time functions

The DATE and TIME functions may be used in financial calculations,
such as tax returns or yearly balance sheets, it is often the case that
some account of the time of year has to be taken when
determining the required output. By entering values for the time of
year automatic adjustments can be made within the program.

Dates in these functions are expressed in the form ddmm.yyyy. The
dd - day part - can be 1 or 2 digits, the mm - month part - shouid
always be given as two digifs so, for example, April is 04. The year
should always be expressed as 4 digits. Some valid dates are:

1109.1957 11th September 1957
904.1963 oth April 1963
2407.1993 24th July 1993
2512.1993 25th December 1993

DATEAFTER(cdate, days)

Gives the date that will be the number of days specified after the
input date, So, for example DATEAFTER(312.1992, 120) means - give
the date of the day which is 120 days after the 3rd December 1992
The answer is 2041993, the 2nd April 1993,

DAYSAPART(dafel, dated)

Gives the number of days between any two specified dates. For
example, if you were born on 9th April 1963 and today's date is 5th
August 1992 you could use DAYSAPART(904.1963, 508.1992) to see
that you were 10,711 days old (or 257.064 hours or 15,423,840
minutes or 925,430,400 seconds old!)
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DAYOFWK(date)

Returns the day of week as a number. Saturday has a value 0,
Sunday 1, Monday 2 etc. DAYOFWK(508.1992) is 4 which means 5th
August 1992 falls on a Wednesday

DAYOFYR(date)

Retums the number of days between January 1st and the present
day. For example, DAYOFYR(508.1992) gives the result that 5th
August is the 218th day of the year. By dividing this by 7 you can
see that it is in week 32.

Note: For the following functions to operate correctly you must
make sure the date and time in your Notebook are set before
starting the spreadsheet. Setting the date and time was described
earlier in the manual.

YEAR

Gives the current year as a four digit number.

MONTH

The current month as a number befween 1 and 12

DAY
The day of the month as a number between 1 and 31.

HOUR

The hour in 24 hour format as a number between 0 and 23.

MINUTE

The current minute as a number between 0 and 59.

SECOND
The current second as a number between 0 and 59.

DATE

Returns the date in the form of a single number, for example
312.1992 being the 3rd December 1992.
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Tutorial XIV

An introduction to ‘command’ functions

There are certain functions that we are now going to come across
that are fundamentally different to those we have seen so far. The
principle difference is that they act on a cell or cells other than the
one in which they have been entered. They can be looked on really
as more like commands than like the mathematical functions we
have come to understand.

These functions are useful in that they can be used to automate
some actions that you may normally have had to do yourself if you
were using direct commands.

For example they can be used to create a worksheet that performs
an entire set of calculations as soon as it has been loaded and the
recalculation started. Certain of the demo files, IRR for example,
use this feature.

They are also useful for creating subroutines that perform a range
of actions or calculations automatically. We will see later how such
a technigue can be used to create and fill a table of values.

Examples of functions that behave rather like commands are SET
and INIT, which assign a value to a distant cell rather than the one
they are in, or INC and DEC which can alter the value held in a
distant cell.

There are also some command-like functions that may read a value
from a distant cell but do not act on anything in particular. An
example would be one of the Graphics functions we will see later
such as MAINTITLE(cra). This reads the text to be displayed in a
graph fitle from a distant cell, but it cannot display the answer it
gets in its own cell because of different format types - it reads from
a text cell but is used in a numeric cell.

Remember that because they are FUNCTIONS with arguments they
must always be entered into a cell that has a numeric format.

Because the command functions act on a cell or cells other than
the one in which they have been entered, and because that
distant cell may sometimes contain text data, it is sometimes
unclear what value the actual function cell itself will display. In fact,
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TIME

Returns the time in the form of a single number, for example 1503.23
- being 3 minutes and 23 seconds past 3 in the afternoon.

ZEROTIME

Resets the elapsed time counter. Probably best included in an IF,
THEN, ELSE entry

TIMELAPSE

Returns the elapsed time since the ZEROTIME function was last
operative. This is In seconds.

DELAY(n)

Does nothing until n seconds have elapsed. It may be a cell
reference or a value. For practical reasons make it a cell reference
with a value 0 until you actually want to run you application.

BLEEP

Sets off an audible tone. This can be used as a warning signal. On
a sheet that takes a long time to calculate you could include the
BLEEP function in the final cell to be calculated. You will then get a
beep once re-calculation has finished.

1993 1618.1953
.4 118
993 2

b )
28 &
15
k1
44
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sometimes you will find they display the same value as held in the
distant cell (if they can) and sometimes they will just display a zero.

To avoid confusing the display of the sheet you may wish to place
these command functions in a seldom seen area of the sheet. It
doesn’t matter where they go - the Notebook spreadsheet will
always find them.

Multiple function lines and dividing commas

When you are entering functions intfo a cell it is valid to insert
dividing comma between them. The effect of a dividing comma is
to cause an effective restart as if what follows was the beginning
of the line.

The value that will be displayed in the cell will be that of the
expression after the last dividing comma.

For example start with a blank sheet and enter 10 into A1 and this
expression into B1:

2*Al, Al

JHNOPASTVUXZ! +=\/3. [ " ities

The first calculation, 2*A1, is performed but is effectively forgotten
- all that appears in Bl is a copy of Al because this is what appears
after the comma. This feature so far looks like a waste of time and
memory but consider its application to the ‘command’ functions
described above.

Try entering this expression into Bl

SET (C1, 10) , SET(C2, 20) , SET(C3, 30) , SET (C4, 40) , Al
BI  |(SET(C1,10), SETIC2,28), SET(C3,30), SET(C4,48), A1) Jaoee
Gen | ABCEFGIJHNOPRSTVMXZ Tt

=\
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Because the command functions all act on DISTANT cells their
effect is performed on the sheet even though cell Bl finishes by
only displaying the value obtained after the last comma. None of
the earlier commands are wasted. This technique is also useful with
the BLEEP function.

It should be obvious that only these command functions have a
useful effect if they are followed by a comma.

Not all command-like functions can be treated in this way and
some of the Graphics functions in particular will give unpredictable
results if followed by a comma.

1/Q FUNCTIONS

It is unlikely that these functions will be of any use but they are
included for compatibility with other versions of the Cracker
spreadsheet, should you wish to use files from the Notebook on
other computers. Use of these functions, especially OUT, on the
Notebook will amost inevitably lead to the machine crashing in
which case all you can do is switch it on holding down (=<7 .%.."1’]
and =77 but this will lose all data you have stored in the Notebook.

IN(porh
Reads an 8 bit port given by the number or cell reference port.

OUT(port, value)

Outputs a value given by a number or cell reference to the port
given by a number or cell reference.

larger view of the graph. When the larger view is shown the ['f” and
(17 keys may be used to scan up and down the picture.

When you have finished looking at the picture F_r_gss [ to return
to the normal spreadsheet display. If you type ' again you will
see that you can also trace to printer. This offers the option of
normal or high quality output. The printing of graphs from the
spreadsheet will only work on Epson compatible printers.
Specifically, the printer must support ESC K for normal output and
ESC L for high quality output.

Graph functions

Here are the functions that are used to define what you want to
plot. This is followed by a description of how they are actually used:

Note that where crd is specified in the functions below you must
put it in the form shown. If you don’t the current values may not be
properly passed to the plotting section of the program. You can’t
use numerical or expression equivalents except where stated.

TYPEPLOT(crc)

All charts must include this function before you try to trace them.
This function is used to define the type of graph or chart piot you
want, Give a value between 1 and 18 in the cell referred to by this
function. If, for example, you want a Pie Chart use the function
TYPEPLOT(A1) and put the value 6 into cell Al. Do not try to use
TYPEPLOT(6).

Business graphs

Use TYPEPLOT values 1.6 as described below, (these graphs require
TIMELABELs rather than actual XVALUEs, this is explained below)

1. Bar chart (histogram) - there may be more than one bar
over each time label

2. Stacked bar chart - each bar for each time label is
superimposed over the others so that only the overlap is
shown

3. Line chart - lines join each point on each of the plot
categories
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Tutorial XV

Producing graphs and charts

The graphics part to the Notebook spreadsheet has been designed
to allow you to create a graph with the minimum of work but you
must of course provide the spreadsheef with some Information
about what you want plotted and how.

To do this there are some special functions, detailed below, that tell
the graph plotter just what you want it to do. These can be entered
anywhere you like in the sheet - the Notebook spreadsheet will be
able to find them.

There are two distinct types of graph that may be plotted:

)] For the business chart types you just supply a single set of
values (Y values) and each is plofted at a subsequent X
position. You also supply a set of labels for the X axis which
will offen be some time interval (such as the months of a
yean). You can actually have several Y values for each point
on the time axis.

2) For the scientific fypes of graph you supply (x. y) co-ordinate
pairs for the points to be plotted. In this case the idea of
"time labels’ does not exist although, obviously, the X values
could indeed be time increments,

PLOT1.MEM and PLOT2.MEM, included in the demonstration files,
are examples of business and scientific graph plotting. You may
wish to load these spreadsheets and eXchange the rule/formulae
commands to see how the functions are used in practice

To see how a graph is plotted, zap any sheet that is loaded and
then type ° lproTil— to load the demonstration file called PLOT].
The command to force the spreadsheet to draw a graph is T for
Trace. Type [_I*_J<. to send the trace output to the screen. This
will take some time: the rotating indicator shows that the
spreadsheet is still working.

Initiially a small version of the graph is shown on the screen. This is
scaled so that the complete picture fills the screen. You get an
overall picture of how the output would look when printed. Press
the [« and [=] keys to switch between this reduced view and a
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4, Area chart - as above but the enclosed area is hatched.
5. Hi-lo chart - each of the plot categories are shown as a
marker above each time label. The markers are joined by a
vertical line
6. Pie chart - the familliar segmented circular chart.

Statistical, Scientific and Engineering

Use TYPEPLOT values 7..18 as follows. For all these types of chart you
must give x and y coordinate pairs using XVALUE and YVALUE.

7 XY line joining points

B. LogX:¥ Line joining points

9. X:Logy Line joining points

10. LogX:LogY Line joining points

1. XY points only

12. LogX:Y points only

13. X:LogY points only

14. LogX:LogY points only

15, XY points and Line of Best Fit

16. LogX:Y points and Line of Best Fit
17. X:LogY points and Line Of Best Fit
18. LogX:LogY points and Line of Best Fit

MAINTITLE(Crc)

The cell co-ordinate is a pointer to a text cell where the main title
is to be found. The use of MAINTITLE is optional. If you don't use
MAINTITLE, the title area of the chart will just be left blank.
SUBTITLE(crd)

The same idea as for the MAINTITLE applies to the SUBTITLE. This is
printed directly below the main title in a slightly smaller font.
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YTITLE(crad YVALUE(n, crd..crd)

Where crd identifies a cell of text format holding the title to be This function points o the actual Y values to be plotted. The 'n’
written up the Y axis on the left hand side. YTITLE is not used for the refers the number of the plofting line to which the values apply.
Pie chart (TYPEPLOT 6). Use of YTITLE is optional There will be one of these functions for each line. All types of chart

make use of the YVALUE function
XTITLE(cra)

YMAXIMUM(cr
Where co-ordinate crd refers to a text format cell where the X axis ered

fitle is. The XTITLE is the one across the bottom of the graph. XTITLE The crd in this case can be a value or a reference to a value that
is not used for the Pie chart (TYPEPLOT &). Use of XTITLE is optional. specifies the maximum figure to be shown on the Y axis. Your choice

wil be rounded to a suitable nearby value to improve the
XLABEL(crd...cra), or XLABEL(crd, crd, crd, efc.) presentation, Use of YMAXIMUM is optional. If it is not used the

. o upper limit on the Y axis will be the same as the largest Y value.
This points to the text cells containing X labels which are the legend

box items on the right of the chart explaining what the plot YMINIMUM(Cra)
lines/bars etc. refer to. The spreadsheet also uses this function to
discover how many plot lines/columns you want to display so you This is a similar function fo the above for a minimum value.

MUST include the XLABEL function.
Note that because the Notebook spreadsheet rounds the value for

Unlike the other functions in this list, the range can also be a list of the minimum to the best nearby value to give an attractive display,
individual items, each one pointing to one of the X labels. you may have to experiment and perhaps set the YMINIMUM value

lower than you first thought in order to get the desired display.
Please make an effort to get the number of X labels correct as the

program counts them to see how many lines or groups of items XVALUE(n, crd..cra)

there are. If, for example, you get it wrong and enter too many :

Xlabels you will be informed there are Y values missing because it This function points to the actual X values to be plotted. The 'n’

is expecting to have to draw further lines refers the number of the line to which you are referring. There will
be one of these functions for each line. XVALUE is only used for plot

All types of chart must have an XLABEL function. It is not optional. types 7...18, the TIMELABEL function is used for plot types 1...6

TIMELABEL(Crdl...cra XMAXIMUM(crah

The time labels are the tagged items on the X or bottom axis that The crd may be a value or a reference to a value that specifies the

show what exactly is being plotted on a business chart. They are maximum value to be shown on the X axis. Your choice will be

not always time labels but it is very common in financial graphs for rounded to a suitable nearby value to improve the presentation.

example to plot values according to month or year. This function is (Plot types 7...18 only)

only used with plot types 1...6; the other graph types will expect

actual numerical values on the lower line - given by the XVALUE XMINIMUM(crc)

function. For plot types 1..6 there MUST be a TIMELABEL function. If

you don’t actually want time labels, then just point the function to Similarly for a minimum value. See the notes given above for

cells containing a single space character (they must not be YMINIMUM. The XMINIMUM command only works on plot types 7 or

completely blank). above.
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Remember that because the graphics commands are entered as
FUNCTIONS followed by values or co-ordinates each of the above
should be placed into a cell that has been given a numerical
format, even though the information they refer to may be text. The
text itself of course has to be placed in cells of a text format.

You may be wondering what each of these cells that contain the

above functions will actually display on the screen. In the maijority In addition to the actual data and labels we will need some
of the cases the display will show zero. Some of the functions will functions to tell the spreadsheet what is to be plotted. It is not
display a numeric value if it is felt to be useful. For exampie the cell critical how the other items are laid out so just set aside an area to
that contains the XLABELS function will show the number of Xlabels put in the plotting instructions. Each of these instructions is a pointer
defined - that is, the number of sets of data to be plotted. The cell to where the particular data items you want displayed are to be
that contains TYPEPLOT will show the number of the graph type found.
chosen.

Start by putting the TYPEPLOT function into cell A6. Remember that
Making a graph in practice you must include a cell reference in the TYPEPLOT function, such as

TYPEPLOT (AS) . Don't just use TYPEPLOT(number). Once you have
Business type put in the function to define the type of chart, you can then put in

pointers to the various titles, although these are optional. These are
In a business type of graph you just have one or more sets of Y MAINTITLE, SUBTITLE, YTITLE and XTITLE. In this case. just enter
values that are to be plotted at discrete intervals along the X axis. MAINTITLE (A1) into cell BS. So far you may have something like
You do not specify actual X values, the first point is plotted in the following:

column 1, the next in column 2 and so on. You can, however, define
‘time labels" which are text labels to be placed on each discrete
X position. The following shows how you can make a business chart.
Here is some sample data that we might want to plot:

Rainfall
Jan Feb Mar  April
1992 23 27 8 30 Next you must tell the spreadsheet which cells contain the time
1993 17 6 26 24 labels using the TIMELABEL function. Remember, these are typically
the months or years that go across the bottom of the page, as in
Prepare a sheet with this data that you want to plot. The actual this example, but they don't in fact have to relate to time but
data values can be up and down columns or across lines, as long usually do. In this case enter TIMELABEL (B2 . . .E2) into cell Bé.
as they lie in a range of co-ordinates. One obvious way to set out
this data would be exactly how we have written it above. All the For each position on the time axis we have two sets of data to be
labels (including 1992 and 1993) are entered into text format cells plotted, the values for 1992 and those for 1993. You must use the
- start entry with * to use the global text format. XLABEL function to give a name for each set of data that is to
plofted. These labels will be used to print the key that appears to
The numeric values are entered into general format cells using =) the right of the graph. The spreadsheet aiso knows that there are
to start entry: two sets of data to be plotted when you use this function. It cannot

be omitted or the spreadsheet would not know how many sets of
data there were. In cell C5 enter XLABEL (A3. . .Ad).
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Lastly use the YVALUE function to point to the actual sets of data
to be plotted. There will be one YVALUE entry for each set. In D5
and Dé enfer YVALUE (1,B3. . .E3) ond ¥YVALUE (2, B4...E4). You
should have something that looks like the following:

; February

(27
(6)
(¥LABEL(A3. . .A4

[TLE(AL))
RBEL(B2. . .E2))

(3

If you particularly wish to specify the maximum or minimum values
you want plotted then use the YMAXIMUM and YMINIMUM
functions. Normally don’t use these functions as the program will
work out all the maximums and minimums for you automatically

The only thing that remains is to actually instruct the spreadsheet
fo plot the graph. You do this by using the Trace graph to Screen
(or Printer) command. Type [_I* ] to start the plotting process.
Your cumrent worksheet will be stored in the RESTART.MEM file and
there will be a short delay while the spreadsheet works out how the
graph is to be drawn. The screen will clear and a small version of
the graph will be drawn to fit as best it can on the Notebook's 16
line screen. This will give you an overall feel for how the graph will
look when printed.

You may woqr to see the picture in more detail and so it is possible
to press the [=) and (=] keys to get the spreadsheet to switch
between this small version and an enlarged version of the picture
In the enlarged version you can then use the up and down arrow
keys to move up and down the picture. Press the Space bar when
you have finished looking at the on-screen chart. You will then be
returned to the normal spreadsheet screen and your worksheet is
reloaded from the RESTART.MEM file.

As mentioned above, the exampile file, PLOT1 contains a worksheet
to produce a business plot. It is probably worth loading this file to
see another example of the plotting instruction being used
Remember that you can use the [ -eXchange command to
switch the display to showing the formulas.

Try using the ['_I* I =] command on PLOT1 to see what it looks like.
You could try changing the value held in cell A1, which is the type

344

You must use TYPEPLOT to request plot type 6. Enter the value 6 into
cell A4 and the TYPEPLOT (Ad) function into B4. Each segment of
the circle must have an XLABEL so in cell C4 enter the function
XLABEL (A2...D2). Although it is not used for anything other than
a title on the chart, you must also have a TIMELABEL function. So
put @ TIMELABEL (A1) function into cell D4.

All that remains is to tell the spreadsheet where the data to plot is
located. Each segment is a separate YVALUE so you must have
separate YVALUE functions for each segment. In A5 enter
¥VALUE (1, A3), in B5 enter YVALUE (2, B3) , then YVALUE (3,C3) and
YVALUE (4, D3) in cells C5 and D5.

You should end up with something like this:

05 |(YvALUE(4, D3)) Jeeee
Gen | ABCEFGITMNOPSTYMAZ! +-\/). (" atits &?36

All that remains is for you to type the [ Y= command to see
the resuit. Remember that the (<) and (=] keys may be used to
switch between the full page and magnified view. In the magnified
view you can scroll up and down the picture using the [T and (i’
kevys,

Scientific graphs

Unlike the business types of plot, the scientific charts require you to
give (x.y) co-ordinate pairs for the points to be plotted. In this case
you do not use the TIMELABEL function. Instead, you specify a set
of XVALUEs in the same way as YVALUEs

An example will probably make this clear. Say, for example, that
you want fo produce a chart with two distinct lines on it. For each
line you will give four points as follows:

Line 1: (3.4), (7.2), (9.8), (10,12)
Line 22 (2.7), (5.9), (8.2), (11.3.5)

Enter these data values onto a blank sheet as follows. The entries
in cells Al and A3 will be used as the XLABELS on the chart to
identify the two lines.

of plot. Use any number between 1 and 6 to see the various types
of business chart available.

If you want to print a chart on your printer you use the command
X7 1=, You are then asked whether you want to print it in normal
or high quality. The former is quicker but the latter will give better
results.

NOTE: The printing of graphs will only work on Epson compatible
printers that support the ESC K and ESC L sequences for
printing graphic data. If you are using a laser printer, see if
it can be switched to emulate an Epson type of printer
before attempting to print any graphs from the
spreadsheet,

Pie charts

The first 5 types of business graph are all built in the same way. You
have a TYPEPLOT to select the plot type. XLABEL identifies the labels
for the "key” to the graph and also tells the spreadsheet how many
lines/columns are to be drawn. The YVALUE function is used to tell
the spreadsheet where each set of datais located. TIMELABEL gives
the legends for the X axis. In addition to these you may also,
optionally specify MAINTITLE, SUBTITLE, YTITLE, XTITLE, YMINIMUM,
YMAXIMUM.

Pie charts are just a little different as the following example will
show. In this case the aim is to show a set of data as fractional parts
of a circle. Let us assume that we have the following figures to plot:

Computer Sales

Handheld 80.000
Notebook 55,000
Portable 112,000
Desktop 285,000

Enter this data onto a blank worksheet as follows:

At er Sales
TIMNOPQSTVIDG 1 +-1/0 [/ Wbt

As before you need to use the TYPEPLOT function to tell the
spreadsheet how it should plot the data. For this example we will
initially use type 7 so put the value 7 into cell A5 and the function
TYPEPLOT (A5) info cell B5.

You must also tell the spreadsheet where it should find the Xiabels.
Put the function XLABEL (A1, A3) into cell C5. As well as telling the
spreadsheet where to find the labels, this has the secondary effect
of telling it that there are two sets of data. The cell displays the
value 2 to remind you how many sets of data the spreadsheet
thinks there are.

All that remains is to let the spreadsheet know which cells contain
the data points. Put the following functions into the following cells:

XVALUE (1,B1...E1) in cell Ab
YVALUE (1,B2...E2) in cell B6
XVALUE (2,B3...E3) incell C6
YVALUE (2,B4...E4) in cell D6

You may now use the [*_[* =] command to see the result on the
screen. It looks a bit sparse and you may like fo add some of the
following: MAINTITLE, SUBTITLE, XTITLE. YTITLE for a professional
looking result.

Remember, Iif you would like to print a copy of the chart use an
Eipsoq compatible printer and give the command (" ™= or

x

LSS L

You can use these random sets of data points to see one further
facility offered by the spreadsheet. Change the plot type number,
in cell A5, to 15. This selects an X:Y chart with lines of best fit. This
time. when you plot the chart, instead of the points just being
joined, a straight line that best fits the given data points will be
drawn. The key at the side of the graph will show the calculated
function of the two lines in the form y=m*x + ¢. (The "*" is used to
mean "times”).
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Further points about chart plotting

If you do any EDITING of the plotting instructions or make any
changes that do not force a recalculation, you may end up with
an error message or values that do not seem to be true. This is most
likely when you use direct values in your functions rather than cell
co-ordinates.

An example may be:
YMAXIMUM (20000)

and a case where it would not occur would be:
YMAXIMUM (B7)

Don’t worry about this, just remember the safest way to handle
plotting functions that do not contain cell references is to overwrite
them rather than edit them.

The instructions for plotting are updated when a recalculation is
done, so if you have made changes the latest instructions may not
have been paossed causing an error. If you get such an error
message just use the | force recalculation command and try the
plot again

COMMISSION CALCULRTION
ABCEFGLIMNOPRSTMBZ -\ (' abied

Commission
(%)

Start by moving the cursor to cell A2 where the macro Is to be
entered. Type " fo get into fext entry mode and then type
NF1DeD=*A2@ which says 'New Format one place Decimal, carriage
return, cursor Down and finally do macro A2 again’.

The @ symbol stands for the (=] carriage return.

Next move the cursor to the location you want the macro to start
its operations. In this case it is cell BS so type [ .JBS to move quickly
to that cell. Now type *a2(-] to start the macro going.

Bt

TxtR |Text/Value ¢
et *" e

The commands will then work their way down the column. But, as
you will see, a macro is brought to a stop by any error message.

You can see that the macro has come to a stop on cell B11
because it is not possible to change a text format cell to a numeric
format. You see the message Text/Value change. Just type (=
and your looping macro operations will be completed and you will
be in a position to go onfo your next command.
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Tutorial XVI - Automating Data
Manipulation

Using macro command groups

Often you will want to go through the same set of commands
repeatedly. A typical example is the changing of the format of all
the cells in one column. This can be both time consuming and
tedious. To get round this situation you should use the * macro
command. A macro is a computing term that you will come across
in many programs. You may aiready be familiar with macros in the
word processor. A macro is just a sequence of key presses that you
can easlly recall to save you a lot of typing.

The Notebook spreadsheet will let you create predefined sets of
linked commands. Just enter the command letters into a text
format cell as if you were actually typing them in to be acted on
immediately. Where you would want to use a [ enter the @
symbol instead.

To call the macro to perform these commands you only have to
type * followed by the co-ordinate reference to the cell in which
the macro is stored. So *a1 calls the macro in cell Al. The maximum
size of a macro is limited but you can put your macro in more than
one cell by finishing with a reference to the continuation macro.
For example you might finish your Al macro with a reference *A2
to force it to continue with the commands entered in A2,

If you want your macro to loop and be carried out repeatedly then
finish it with a reference to itself. For example with cell A1 this would
mean finishing with *A1, Don’t worry about this causing an endiess
loop. there are lots of ways of making the macro come to an end.

As an illustration the following example takes a column of numbers
in financial format and changes them all to one place decimal
format.

Load the demonstration file called SALES.MEM. If you have just
started the spreadsheet type the following - ° JsaLes(— .
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A macro differs from a subroutine function. which you will learn
about next, in that it is a list of direct commands rather than
functions - the macro can contain @ command such as NF for New
Format, which is something that cannot normally be entered into
a cell as part of an expression. The subroutine, on the other hand.
allows one that performs normal expression functions repeatedly

It is of incidental interest that if you were to restrict your macro
definitions to the first 9 cells of column A they could be accessed
by just typing *1,#2 etc. Move to cell C5 (type [".Jes(—)) and then
type *2/ - to see this in operation. This time the macro comes to a
stop when an attempt is made to change the format of a blank
cell - the NF command only works on cells that already contain
data.

Functions that allow looping

Sometimes it would be very useful if you could use a few formuloe
repetitively to work towards an answer. For instance when working
out the internal rate of return example given in the demonstration
files (the file called IRR.MEM), a short entry has been set up that tries
a range of possibilities and stops at the nearest.

The functions that allow you to do these repetitive calculations are
often referred to as loops. The Notebook spreadsheet provides you
with two functions, DO and WHILE, designed to make the sefting up
of loops very easy.

Unlike the IF, THEN, ELSE example seen earlier the command word
DO is not followed directly by an expression but rather by a
reference to a range of cells that contains the desired expression.
This saves you a lot of typing if your calculation is long and complex.

Note that you must specify a RANGE, so your working must be in
one line or one column and not in a block. However, the function
looks at the range and finds the highest and lowest order of
recalculation number and then all those entries between the
numbers are recalculated no matter where they are in the sheet
It does not matter if some of your intermediate calculation numbers
are not In the specified range as they will still be cormectly
calculated

To use a loop enter the DO(range) function which performs the
desired calculation followed by a comma then any other
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expression or function that you wish. Usually this second function will
change a value somewhere that acts as a loop counter (counts
the number of times that the calculation has been done).

There are several related functions that make setting up a counter
easy for you namely INIT, SET, INC and DEC. These respectively
initialise a cell entry, assign a value to a cell entry. increment a
value (increase by one) and decrement a value (decrease by
one).

After the loop counter section you should type in a further comma
and then use the WHILE function. This function has a logical
argument such as a logical expression finding whether the loop
counter has reached a certain value, often zero. If the WHILE
function is TRUE then the cell formula is started again at the DO and
repeated to the WHILE until the WHILE becomes FALSE.

That is a basic description and it will seem fairly complicated at this
stage. Do not worry about it yet, follow through the examples and
then go back and look at this section again.

First, you are going to look in more detail at how the SET function
works. It is of the form SET(crd, value). The value can also be an
expression and can also include the referenced co-ordinate.
SET(A2, A2+1) is valid and works in exactly the same way as INC(A2).
The SET command works in a similar way to entering a constant
value into a cell using the entry command, except that the value
is entered as a result of the expression rather than directly by you.
It is therefore a useful way of automating the entry of cell constants
and ensuring that the value will be updated if the referred cell
values change.

If you think about it, SET is a way of filling one cell with a value whilst
you are entering an expression into another cell. Try entering the
function SET (A2, 37) into cell Al of a blank sheet. Don’t press (=2,

a1
Gen

Enter number or expres:
o e eression

You may note that the destination cell is set even before the
expression is fully entered.
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In this case the entry at Al has ended up with the value 2*A2 which
is 76. The cell enfries as a whole have become a series of
instructions executed in turn.

Subroutines using the DO function

As well as being a part of a loop the DO function can be used
without the WHILE to act as a call to a subroutine that is only
executed once every time it is called.

You may be familiar with subroutines but if not, here is an
explanation.

A subroutine is a group of formulae which you may want to use
repeatedly. Rather than enter the formulae many times over you
simply have to type them in once and access them with the DO
function. You will see the similarity here with a macro command.
Every time the subroutine function is found in a cell during
recalculation the whole of the group is calculated again. Now
have a look at it in practice:

Start with a blank sheet and enter the formula 2+a4 into cell A3, A
line of question marks appears because the formula in A3 is waiting
for you to input a vaiue into Ad. In cell Al enter the following:
SET(A4,5), DO(A3...nd)[~. When you type the closing
parenthesis of the set commond the value 5 appears in cell A4 but
the result (in cell A3) does not appear until you press (<1

The same function (2'A3) could be used several times to double
values from all over the sheet. Each time the “subroutine” is called
you just pre-load A4 with the parameter to the function and then
use DO to execute the function in A3,

Note that although you only want the function in A3 to be
recalculated, the argument of the DO function MUST be o range:
it cannot be individual entries (although it can be just two, one of
which is blank) or a block. However, this is not as restrictive as it may
sound because the DO function wil calculate a complete
sequence of formulae. Each cell in the range you specify will have
an order of calculation number. The DO function will find the one
that has the lowest number and the one that has the highest.

As each function is calculated in turn, every cell in the sheet that
falls within the bounds of these two calculation numbers will also
be automatically recalculated. This means you will get the effect

354

Pages 352 — 355

If you decided to press [~ at this stage. to end the expression entry,
the actual cell that contains the SET function (A1) would itself take
on the value shown in the distant cell that has been set. This is
primarily because it hasn't been shown anything else to display
rather than for any logical reason.

Next see how the INC increment function works. This is not a
particularly useful expression by ifself but you will see later how it
can form an important part of a DO WHILE loop. After the SET
function that you have already typed continue with , INC(A2).
Once again, the function works even before the expression is
completed, so as you enter the formula you will see A2 first had the
value 37 and then 38 as it is incremented.

Now although you are manipulating the values that are held in cell

A2 don’t forget that your current cursor position is still A1 and that
it is into Al that you are entering your expression.

Remember that Al, i.e. the current cursor position, will fake on a
value that is calculated from the expression or function after the
last dividing comma in your expression list.

You can therefore put a further comma in and then an expression
or value that doesn’t manipulate A2 such as 2#+a2(—1). You will see
that A2 now contains 38 and A1 shows the value 76 which is 2°A2.

The effect of dividing commas is to cause an effective restart as if
what follows was at the beginning of the entry line. You should
understand that only functions like SET. INC and DEC have any
actual effect on the worksheet if there is a later dividing comma,
i.e. they act on cells other than the current one, so a restart does
not alter the values that these cells have assumed:

At [5€T[ﬂ£;371: INC(R2), 2%A2) 1200
Ger | ABCEFGIJHNOPRSTVIIZ! 4-\/). [ "#tets 32462

you want provided your range includes the start point you want
and the end point you want.

When you call a subroutine like this you can make sure the result is
copied into the calling cell by following the expression by a comma
and a reference to the cell that has the answer, in other words by
effectively resetting the expression you have typed and by copying
the value of the answer cell into the current cell.

Now you can try using the subroutine group we have set up to
multiply 7 by 2. To illustrate that you can call the subroutine from
anywhere in the sheet you can do this in cell C2: Enter
SET(A4,7),DO(A3...Ad) A3 into cell C2.

7, DOCA3, . .Ad))
CzGen ) (SET“H erggaﬁwu-\n ["uties g%ﬁ%

Note that the cells that contain the subroutine are also changed
as well. Thus you end up with 14 in cell A3 as well as in C2. Because
of this, it is as well to keep the subroutine cells well out of the way
of the rest of the sheet.

The group used for subroutine calculation should not be referred to
by the main body of the worksheet other than as a subroutine call
or it can give nonsense values. You are, aftfer all, changing the
constants in it several times during the calculation.

You can change the cell values with SET commands before each
DO function.

This is a trivial example but the same technique can be used for
much larger sections of the worksheet.

Looping using functions DO and WHILE

Now we are going fo look at how to use the DO and WHILE
functions in conjunction in order o build up a repeating loop.

Your first job when setting up a loop is to set aside a cell to act as
a counter to keep track on how many times the loop has been
performed. Do this with the INIT function.
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The INIT function is almost identical to SET but the target cell will be
given a very low order of calculation number and hence you can
be sure it will be re-calculated early on in every forced
recalculation. This is important because every time you run the loop
INIT makes sure that the counter is reset to its original value. Using
SET in these circumstances may mean that the counter cell
increases in value after the loop is used once and the condition
tested for by the WHILE function may never be met

Blank the sheet and then put the function INIT (A2, 0) into cell Al

At |(INIT(RZ,0)) Jetdc
Gen | ABCEFCIJMNOPGSTVHMZ!+=\/). [ '¥tie+ 1 32477
Next ! | Buto

In this case the counter cell is A2. The object of this example is to
multiply the value of the counter by 2 and then increment the value
and do it again. A criterion for stopping will be specified.

Here a reference to the counter is placed in A5:

(R2) 1 1200
Gen | RECEFCTIMNOPOSTVILGZ!=\/, ("Xt 444 s

At this stage it has the value 0, The expression 2*As is entered into
cell Ad:

B4 |(2eR3) J200c
Gen | RABCEFCIJMMOPOSTVIIZ!+-\/3,{ 'wties 22449
Hext | Ruta,

The counter and formula are now set up so the loop can be
established: In cell A3 enter DO(A4...RS), INC (A2) .
WHILE (A2<10). This is just like the previous example of DO but now
we have added an extra WHILE function to the end
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(Az.@1) J;
FGIIMNOPRSTVHRZ | +=4/% [/ mties 2011¢

INIT
Gen | RBCE!

You can now see all the formulae. The number in front of the
formula is the order of recalculation number,

The way the looping is organised means that the DO formulae will
always be caolculated once before the WHILE is tested. This ties in
with the way DO and WHILE work in the main computer languages
If this is not the way you would like the loop to work you can
precede it with an ordinary IF THEN logic test

Note: It is NOT possible to have a DO-WHILE loop within a DO-WHILE
loop

Table filling using the DO function

Because it provides an automatic method for filing cells with
values, the SET command is useful for creating tables within the
sheet.

You are going to see how to fill a fable with the values of SIN(x)
between 10 and 90 degrees. As before, you start by initialising a
counter to keep track of where you have got to in the table. In this
case cell A2 is set up with 1. Blank the sheet and enter INIT(A2,1)
into cell Al

As you want the sine values every 10 degrees you can use the
counter multiplied by 10. This formula is inserted in cell A3 as 10%a2

Now you have a value for degrees you can refer to it with a SIN
function in cell Ad. Enter the formula sIN(A3) into that cell

R4 [SINIR3))
G

The object is to fill a table in column B with the sine values at every
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A3 J200c
Gen |Enter number or expression 32445
32 D0(R4, . A5), INCIR2), WHILE(RZ(10) Ruto,

Each time you press ! to force a recalculation. You will see AS
count from 0 fo 9 and A4 (the result) will count up in steps of two.

The heart of the loop is the WHILE function which has the special
property that if the logical argument that follows it is TRUE then the
expression is wound back to the DO and repeated. In the example
it remains TRUE while A2 is less than 10. But note that after the DO
function the counter A2 is incremented. The multiply by 2 formula
therefore has a different start value. Overall the effect is that on
the screen you see A5 going from 0 to 9 while A4 goes from 0 to
18. Not a lot of use in this case but it shows the loop working 10
times. Later you will see the locoping used to fill a table

To make it easier o see the mules of the spreadsheet you can
convert the display to show just the formulae. Let us try this now

First the column width needs to be increased, type "1™ 45l
At JCINIT(RZ,0)) 1200
Gen | ABCEFGIJHHOPASTVIREZ!+=\/%.('#tits 32404

Mext : Buto,

18
Then the " for eXchange command is used:
At | (INIT(RZ,0)) | 1200¢

Gen o 32404
Next ;| edchange rules/results "
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10 degrees. Somehow you must fransmit the calculated value to
the required slot. Once more you can use the SET function but
together with the CRD(col. /ine) function rather than a specific
co-ordinate defined when you first enter the function

CRD is another special function that we have not discussed before.
It can be used anywhere you would use a co-ordinate reference if
typing directly. The two arguments are calculated to be a column
and row number which are combined to make a cell reference.

In A5 enter the expression A4, SET (CRD (2,A2),Ad). This expression
starts with A4, to ensure that it is not calculated until the result of
Ad is known. It will get an order of calculation number higher than
that for cell Ad.

The CRD function is of the form CRD({column, line). In this case the
column number is 2 which is column B, The line number is the value
of A2 which is 1 at present. The CRD function will therefore become
the cell reference in B1 and will behave exactly as if the entry read
SET(B1, Ad), As you can see the cell B has already been set to the
value of A4,

A2 is a counter and can be made to change in value by using a
DO function. As A2 changes so will the CRD function give different
cell references. In this way we can fill a column of cells with values
and form a table.

The next step is for you to enter the DO - WHILE loop. In A7 enter
DO(A3..A6), INC(A2), WHILE(A2<10).A6 has deliberately been
left blank for the moment. The sheet will then look like:

an (DOCA3., .A6), INC(AZ), WHILE(R2¢1@)) J200c

ABCEFGIIINOPRSTVHAZ! +-\/2 (" eties 32366
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The DO..WHILE says ‘calculate the sine values as set out in cells
A3..AS then add one to the counter and do it again as long as the
counter is less than 10 - that is between 1 and 9": Press | fo force a
recalculation and you will see column B filled with the values of SIN
at 10 degree intervals again

8. 866025404
8l 9.939692621
Press " | to change from the display of results to display the
formulae used:

1]
TICRDIZ,RZ).R4))
(5> (DOCA3...R6), INCIR2], WHILE(R2CIR)}

[ N B A

You can add to the sophistication of the display by actually having
the degrees presented as well. To do this you must first insert
another column. With the cell cursor on any cell in column B type
s - gl 1 =1, This inserts a new column B that is 8
characters wide and has a default column format of General.

With the new column B inserted you can see that the CRD function
in cell A5 needs adjusting to refer to column C. This is NOT done
automatically for you and so you will have to re-enter it or use the
Edit command to change the first 2 to a 3. For the practice let us
do the latter. Type [ . /a5 to move quickly to that cell and then type
© A= to edit it. Move the cue to the ricr:jhf of the first 2 in the line
and type | to remove it. Now type 3(~), As soon as you leave

360

Switch to the display of formula with the I* | command and note
the DO function has a calculation number of 6 and the INTERP
follows it with 7 so the attempt to interpolate is only made once the
DO function has finished and the ambiguity no longer exists.

(R4, SET(CRD(2,R2
(6> (DD(A3, . AB1, INC

I

[ A B ]

If you use the X command you can switch the display back to see
the result of the interpolation which gives value exactly half way
between the sine of 20 and the sine of 30 as you would expect. This
is just a linear interpolation. The actual value of SIN(25) is 0.42262
but the INTERP value is close

Limitations of CRD()

The CRD function should only be used with INIT, SET, INC and DEC
to specify the cell to be acted upon. It cannot be substituted in
every instance where you would normally specify a cell co-ordinate
directly - it is only a pointer, not a receiver of data

It can not be used to give the value of a cell if used in other
expressions. It cannot be used, for example, in an expression such
as 2+CRD(1.,2) instead of 2+A2.

There is an automatic function that will do this which is the VAL or
value function which returns the current value of the cell to which
it refers. The arguments are formed in the same way as for the CRD
function. So, for exampile, if A2 contains 3 the expression 2+VAL(1,2)
will give the answer 5.

Iterative solutions - using circular references

As mentfioned in the opening sections of this manual most
spreadsheets will get very confused if you try to enter formulae that
refer to each other in a circular way e.g. making Al equal to 2*B1
and Bl equal to 3*A1

The Notebook spreadsheet is more broadminded about such
things. indeed not only will it let you set up such circular references
but, if correctly done, they can be a powerful problem solving tool.
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the editor a recalculation is performed and this time column C is
filled with the SIN values.

All that remains is fo add another SET function to fill up column B
with the degree values which are calculated in cell A3: This must
be in the range of cells executed by the DO function so we will use
cell A6 which was left blank. In  that cell entfer
A4, SET(CRD(2,A2),A3). Once again, the actual SET command
Is preceded by a reference to cell Ad so it is not executed until that
cell has been calculated. You could now press ! - this will force a
recalculation to give the tables you want:

8, 342020143

0,642797%1
9. 166044443

0, 856025404

0.93%%2621
The SET command has one drawback compared to entering all of
the values manually. The Notebook spreadsheet is not always able
to aliocate order of recalculation numbers to the cells that it itself
has set. The next example will lllustrate how this can cause some
minor problems.

You are going to use the tables in columns B and C to interpolate
a value for 25 degrees. You should enter the INTERP function in the
following form to get the value you want. In cell A9 enter
INTERP (25, Bl1...B9)(~

But this does not work as an error message about an ambiguity
comes up. This is because you are frying to operate on a
cailculated table and the spreadsheet cannot resolve just exactly
what calculation number to give your new entry relative to the
table:

You can solve this problem by first putting a reference to the cell
that created the table. In this case it was the DO function cell, so
you have to put A7 before your INTERP function. That is:
A7, INTERP (25,B1...89)[=) It may not be logically obvious but
this is a way of telling the spreadsheet that your new function should
have a calculation number greater than that of the DO function.
It was for this reason that you had to include the reference to A4
before the two SET commands in cells A5 and Ab.
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By setting up circular references to problems that are resolvable
you will see that the spreadsheet makes an estimate about the
values that belong in the cells in question.

If you then force repeated recalculations then this estimate moves
closer and closer to the correct solution until an answer is found.
This is known as an iterative method of problem solving.

Such repeated calculations can profitably be automated using a
DO WHILE funcftion.

Consider the next practical example.

Solving simultaneous equations

Simultaneous equations can be solved easily using the Notebook
spreadsheet. The technique applies equally to awkward equations
with the unknown you are seeking on both sides of the equation

The principle is quite simple. You prepare a set of formulae for the
answers as if all the other variables have known values. They don't
because each formula depends on the results from the others.
These are known as circular references.

When the last formula has been entered you force a recalculation
and each formula uses the latest results available. This improves the
result that each calculates. Further recalculations bring the
calculated results nearer to the true results. This is a powerful
technique that is often used for programmed solutions to
equations. The difference is the formuloe you enter are simple in
comparison and you are fully in control of the solution. You can
even automate the solution using the DO WHILE functions

Here is an example for two equations and two unknowns. It is trivial
but that makes it easier to see the principles.

The equations are:
5x + 3y =19
2x +7y =25

You enter them onto the sheet using the constant multipliers of x
and y and ignore the values of x and y themselves, i.e. in the form:
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[ 1" I' templ=t). Next you only have to press the | key to force a
recalculation a few times and after about twelve recalculations the
answers will settle down to the true answers of 2 and 3

B4 | ((C2-R2eM)/B2) J1200c

ﬁent ABCEFGIJINOPRSTVRIKZ |41/ 3, [ it 323%0
ext | .

Now you enter the solution formulae. Here you assume that the final
solution for x will be in A4 and the final solution for y will be In B4.
You can therefore refer to these cells as if they hold the answers 2|
you are seeking. First use the calculation to get x in terms of y. This
is equivalent to manually rearranging the first equation with x on
the left and everything else on the right.

You may have found it tedious to have to repeatedly force a
recalculation. This can be automated. Zap the current sheet and
at the opening menu select Copy to reload the file called TEMP.

x = (19 - 3y)/5 Now enter the following info cell D4:

Insert this in A4 as (C1-B1*B4) /Al INIT (E4,1),DO(A4...B4), INC(E4) ,WHILE (E4<20)

84 |1(C1-B1xB4)/R1) ) Jedde This would force 20 iterations to be calculated. As you press (= the
Gen | ABCEFGIJHNOPOSTVMAZI4-\/) . (/ates Jedi4 loop starts to operate and as cell E4 counts up towards 20 you will

see the values in A4 and B4 repeatedly change until they settle at
the final values of 2 and 3.

B4 or y is unknown but refer to it nonetheless. As B4 does not yet
contain anything it is assumed to be zero so this produces a first
approximation for x of 3.8. Next you rearrange the second line in
terms of the y unknown

y = (25 - 2x)/7

Insert this as (C2-aA2*a4) /B2 in cell B4

B4 | ((C2-A2%A4)/B2) Jange

Gen | ABCEFGIJHHOPRSTVHNZ!4+-\/), (' atie+ aﬁi%
! 0.

Note that A4 or x is used in this equation even though it doesn’t
have a true value. The first estimate of 3.8 is used. So these two
equations now rely on the answer from each other.

Before you go any further, save the sheet as it is by typing
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